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The purpose of this journal is to record accu- 


rately, simply, a nd interestingly, the world’s 
progress in scientific knowledge and_ industrial 
achievement 


Battle-cruisers for the United States Navy 
lil cent visit of the German battle-cruiser 
Moltke must have raised the question in the 
minds of many people, as to why the United 

States navy possesses no vessel of this type. Great 
Britain, Germany and Japan, the three most powerful 


ssive among our competitors in naval con 


ire committed to the policy of building ships 


of the battlecruiser type in considerable numbers. 
Great Britain has seven either completed or in course 
ef construction; Germany has five, and Japan four 
The United States possesses none of these formidable 
vexsels, nor has any appropriation been requested for 
their construction 

This neglect of an important type of war vessel is 
ik due to al want of appreciation of its excellent 
qualities on the part of our Navy Department, but 
rather to a conviction that the most important element 
in the make-up of our navy is an adequate force of 
heavily armed and armored battleships, capable of 
iving in the first line of battle and opposing heavy gun 
with heavy gun and heavy armor with heavy armor. 
Consequently, the greater part of the appropriations 
made by Congress for several years past have been 
devoted to the building of battleships of the greatest 


size, power and defensive qualities 
denied that 
both the 


have reached a 


At the same time it cannot be the battle- 
increased 


that 


cruisers have so greatly gun power 


and armor protection they stage 


which makes it a question whether these exceedingly 
fast ships would not be capable of taking their place 
in line with the battleships and fighting it out to the 
end in a general fleet engagement If they can do this 
their high speed of from twenty-eight to thirty knots 
certainiy places them at a great advantage over the 


twenty-one-knot battleship. The old argument against 


the battlecruiser on the ground of its light armor 
protection and relatively feeble battery has lost its 
force The British Lion with its %inceh belt and 
eight 1 inch guns; the German “Moltke” with its 


liber, ll-inch guns and a belt probably not 


less than S or © inches in thickness; the Japanese 


Kong vith its battery of eight 14-inch guns and an 
armor belt probably of the same thickness as that on 
the “Lior ire vessels which would not hesitate to lie 
in the first ne, should an emergency call for them 
T could verely punis’: the enemy in the first few 
minutes of the fight, and, by choosing a long range, they 
would be able to stand up against the attack of the 12- 
inch guns which are in such a great majority among the 
ba tilesh ty f the present day. The distinguishing fea 
ture of the battle-cruiser, however, is its exceedingly 
high speed The “Moltke” has maintained an average 
speed of twenty-nine knots fer several hours on the 
high sens, and the “Lion” is credited with having made 
over thirty knots under the same conditions. The 


Kongo” is 


Japanese 


kneis to 


required to make twenty-eight 


fulfill the contract, which means that she will 


make from twenty-nine to thirty knots with her im- 


proved tarbines 


* 


Now remembering that the battle-cruiser can put up 
a very hard fight if she is pushed to it, let us see 
what advantage she acquires from her extreme speed 
In the first place, like the fast sailing-frigate of early 
days, shi is the weather gage of her enemy That 
is to sa e « place herself at whatever distance 
best suits her battery and armor as compared with 
those of the enemy. If she wishes to fight a long 


range engagement, she can do so Should she wish 


to close in virtue of her high 


she can by speed 


put 
herself at any distance she may choose from her slower 
she can steam at high 


the 


opponents Acting as a scout, 


speed through the outer screen of enemy's scouts, 


and venture in sufficiently close to his main line of 


battleships to take accurate account of his numbers and 


strength 


It must be remembered, also, that lack of speed is 
one of the most frequent of the deficiencies which ren 
der a warship obsolete. She falls behind in speed 
sooner than in gun-power or protection. The battle 
cruiser, because of its high speed, will be available 
for the effective list long after the contemporaneous 


battleships have been relegated to the second line. 


In a fleet engagement, moreover, a squadron, say of 
four battle-cruisers of twenty-eight to thirty knots 
speed, might lie to leeward of their own battleship line, 
and then, at the critical moment, steam ahead, swing 
across the enemy's line and pour upon his leading 
ship the concentrated fire of over forty guns of the 


greatest power tjoth the moral and the practical effect 
The demoral 
height- 
the 


the enemy's line, were to discharge their tor 


maneuver would be enormous 
attack 


of such a 


izing effect of such an would be 


the 


greatly 


ened if four cruisers, as 


head of 


they swept 


ACTOSS 


pedoes at such an acute angle to the enemy's line that 
they could searcely get through without striking one 
or more ships in the long-drawn-out line 

It will, of course, be urged that in the case of our 
navy, appropriations come with such difficulty and with 
such a sparing hand, that we cannot afford to drop 
below our two-battleships-a-year standard; that if we 
build one armored cruiser, it means one battleship the 
less. This is perfectly true, and yet we cannot but 
feel that the sacrifice should be made. Our navy 
should make an early start in the construction of one 
of these ships, if only for the experience that would 
be gained There seems to be little doubt that the 
battle-cruiser has come to stay, at least for a term of 


several ; and it is quite conceivable that the total 
lack of ships by might 


serious handicap in some future naval war. 


years 


such our navy prove to be a 


Emergency Cars for Stranded Motorists 
HILE 


have passed the stage in 


the modern said to 


its development in 


motor car may be 


which it was necessary to be continuously 


prepared for a breakdown, there still are times when 


such breakdowns do happen—and usually at the most 
inconvenient time and place. On any fine day. fre- 
quenters of the main traveled arteries of motor traffic 


New 


blown-out”™ t 


in Greater 


York 
leaking or 


may find cars broken down, with 


res, empty gasoline tanks and 


similar troubles of the kind which are likely to happen 


to most automobile owners and drivers. On such oe- 
casions the temper of the driver and passengers is 
sorely tried—not so much by the pecuniary loss caused 
by the accident, but the sarcastic looks and remarks 


of passing folk 
to fit a 
a repair of a 


It is not an easy thing by any means 


new tire “shoe” to a rusty felloe, or to 


the 


make 


puncture on open road, without in 


some way appearing “funny” to the onlooker. Add to 
that the dirt, dust and hard work accompanying the 


repair work, and one can easily understand the discom- 


fiture of the average motorist when a puncture seems 


lniminent 
What 


minor road repairs made on the spot, without soiling 


would he not be willing to pay for having such 


his clothes and fracturing his temper? <A couple of 


dollars would seem a small sum, and surely there is 


money in the idea for an enterprising garage owner. 
Why not use two or three of the oldest cars in the 
garage as “trouble cars’_Wsuch as the railroads employ 


in their service? Why not 


dispatch these cars along 


the main traveled roads, where they would drive at 
slow speed, looking for cars which have met with an 
accident or which are afflicted with the “strike” habit 


and refuse to run, despite all the distracted owner can 
attempt. <A few deft 
may the minute, 
save the motorist a peck of trouble and expense, and 


devise or touches from “one who 


knows” straighten matter out in a 
make his trip agreeable instead of a failure. 
Carrying the suggestion still further 


with 


why should not 
tires, of the 
common sizes, be sent out on such cruising expeditions? 
the 


were worked honestly 


cars loaded various makes of most 


Financially, 
if it 
at regular 


scheme should prove attractive; and 


being made 
tires 


sales 


bona fide 


store prices, and the damaged being 


-it would prove to be popular. 
the 


taken in part payment 


Buccaneer methods, of course, would spoil entire 


plan; the work must be done with the idea of increas- 
ing trade and giving full value for each dollar. Many 
a motorist goes on a trip supplied with money, but 
short of tires; and when he does get into trouble, he 
too often finds himself miles away from the nearest 
garage and tire sales room. The cruising tire wagon 


ind automobile repair car would more of 


many an 


remove one 


the serious drawhacks which have spoiled 


otherwise suctessful automobile trip, 








The Contest Committee Which Will Award 
the Gould-Scientific American Prize 


CCORDING to the rules governing the com- 
petition for the Gould-ScreNTIFIC AMERICAN 
$15,000 flying machine prize, “for the most 
perfect and practicable heavier-than-air flying ma- 
chine designed and demonstrated in this country and 
equipped with two or more complete power plants 
(separate motors and propellers), so connected that 
uiny power plant may be operated independently, or 


that they may be used together, the machines entered 


must be tried out in the presence of a Contest Com- 


mittee consisting of a representative of the ScrENTIFIC 


AMERICAN, & representative of the Aero Club of Amer- 
ica, and the representative of some technical institute,” 
the following committee has heen appointed: 


Mr. Charles M. Manly, repres@ieart the Aero Club of 
<e 


America 


Major Samuel Reber, U. S. <A., representing the 
United States Military Academy of West Point 
Mr. J. Bernard Walker, Editor of the Screntir1 


AMERICAN, representing the ScrENTIFIC AMERICAN 

It would be difficult to find a committee of men in this 
country better able to pass upon the niceties of flying 
has 


As the prize is to be awarded for a type of 


machine construction than that which been ap- 


pointed. 


machine which is to be so safe, that, if widely intro 


duced it will make flying more popular, it was felt 
that only men who are technically informed and who 
are keenly alive to the dangers of flying should be 


entrusted with the responsibility of deciding which 


machine is the winner. 


Mr. Manly, who will represent the Aero Club of 
America, was at one time an assistant of the late 
Prof. Samuel Pierpont Langley. It was he who was 


responsible for the wonderfully light and efficient e1 
for 


ing flying machine, after fruitless attempts had 


gine which was constructed Langley’s man-carry- 


been 


made to obtain a suitable motor from builders in this 


country and in Europe. Mr. Manly was also the pilot 


who sat in the seat of the man-carrying machine of 


Langley when it came to grief in the Potomac River 


because of a defective launching apparatus. Inasmuch 
as motors will play 
test for 


felt 


perhaps the chief part in the con- 


the Gould-Screntiric AMERICAN Prize, it was 


that at least one member of the committee should 
have considerable experience as a designer and builder 
of motors. That Mr. Manly 


had 


experience undoubtedly 


has 
Major Reber is a member of the Signal Corps and, 


therefore, necessarily conversant with the development 


and uses of the flying machine. There can be little 


doubt that the two-motor machine will sooner or later 


be adopted for military purposes. A military air scout 


must be able, not only to gather the information for 
which he has been sent out, but also to return with 
it. Nothing could be more ignominious than a com- 


pulsory descent into an enemy's camp because a motor 


has failed. While the prize is not offered to a specific- 
the 


the 


ally military machine, there can be no doult that 


War Department will profit by the contest and by 


presence on the committee of a distinguished officer 


of the Signal Corps. 


Mr. Walker needs no introduction to the readers of 


the Screntiric AMERICAN. He is a strong advocate of 
the reduction of head resistance in the aeroplane; and 
it is interesting to note that the racing monoplane, 


with its inclosed body, small running-gear, and a few 


guy-wires, is following the lines laid down in his 
“Study of the Racing Aeroplane of the Future.” in the 


Screntiric AMERICAN Of October 22nd, 1910. 

The Contest will begin at 10 o'clock on the morning 
of July 
The 


prove conclusively, both by ground and air tests, that, 


ith, on the Hempstead Plains Aviation Field. 


demonstrators of the machines will be asked to 


in accordance with the rules, they can run their motors 


independently or together. In judging the relative 


merits of machines whose performances are equally 


good, the judges will take into consideration general 
design, care of construction, and above all, safety. 
The Committee is engaged in planning the tests to 
which machines will be subjected and in devising a point 
system which will take into consideration both the per- 


formances of motors and the general design of machines. 
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Engineering 


Suez Tolls and the Panama Canal.—The total receipts 
for the year ending June Ist, from tolls through the Suez 
canal were $27,762,000, which is $866,000 in excess 
of the tolls for 1911. The Suez Canal Company an- 
nounces that this increase had led them to make a reduc- 
tion in the tariff on vessels passing through, which will be 
in force on January Ist, 1913. It is reasonable to sup- 
pose that the motive for this reduction is to be found in 
the near approach of the opening of the Panama canal. 


Bilge Keels on Battleships.—The British battleships 
“Orion” and ‘“‘Monarch,” the first of the super-dread- 
noughts to earry 13.5-inch guns, rolled heavily, a very 
serious matter for the gun-pointers. It is stated that on 
one occasion the “‘Orion”’ rolled as much as twenty-one 
degrees from the vertical. The defect is being remedied 
by removing the narrow bilge keels with which these ships 
were fitted, and substituting others of much greater 
depth. 

Programme of  ‘ussian Naval Construction.—The 
Russian Naval Programme of Construction contemplates 
the construction of four armored cruisers, to steam at the 
rate of 27 knots, four smaller cruisers to displace 8,000 
tons each, 46 torpedo boats of 35 to 36 knots speed, and 
a dozen submarines. The work of construction is to be 
spread over six years, ending with the year 1917. The 
most interesting of the ships are the armored cruisers, 
which doubtless will be ot about the same size and power 
as the new Japanese cruisers. 

Maritime Canals and Vessels of the Largest Size.— 
C. E. Grunsky in his report to the International Con- 
gress of Navigation concludes: That a limit should be 
set on the draught of sea-going vessels; that government 
aid should not be extended to the building or operation of 
sea-going vessels with a draught exceeding 32.2 feet; and 
that the maximum dimensions of sea-going vessels, built 
or operated under government subvention, should be 
fixed by international agreement along the following sug: 
gested dimensions: Length over all, 900 feet; breadth, 
105 feet; draught, 32.2 feet. 

Gas Buoys in the Lighthouse Service.—According to 
the Commissioner of Lighthouses, G. R. Putnam, the 
United States Lighthouse Service maintains at present 
287 lighted buoys, the major part being Pintsch gas 
buoys, and the remainder three different types of acety- 
Different systems are used according to 
local conditions. The great advantage of the gas buoy 
is that it may be placed in locations where 1t would be 
difficult to maintain either light vessels or lighthouses, 
compared with which the original expense of installation 


lene gas buoys. 


and maintenance of the gas buoy is small. 

The Revival of Ship Building in the United States.— 
We are pleased to note that our contemporary, Interna- 
tional Marine Engineering, is of the opinion that there is 
a decided revival of ship building in the United States. 
Since the first of the year orders have been placed with 
United States shipbuilders for over 110 steamships of 
With one exception these are all for 
coast line trade. One steamship company has placed 
orders for 80,000 tons of shipping during the last six 
months, an order which has never so far been equaled in 


various kinds. 


the American shipping industry. 

The Welland Canal to be Widened and Deepened.— 
The Canadian Government has decided to both widen 
and deepen the Welland canal from Port Colborne to a 
short distance north of Thorold. The canal will be deep- 
ened from 14 to 25 feet and 30 feet in the locks, and it 
will be widened from 150 to 200 feet. A new section of 
similar dimensions is to be cut for a distance of 5 miles 
from Thorold to Lake Ontario at Ten Mile Creek. This 
reconstruction will make possible the reduction of the 
Eight hours will be saved 
The total 


number of locks from 22 to 7. 
between Port Colborne and Fort Dalhousie. 
estimated cost of the new work is $45,000,000. 

Reinforced Concrete in Hydraulic Works.—In his re- 
port to the Twelfth International Congress of Naviga- 
tion, at Philadelphia, J. S. Sewell states that a few years 
ago difficulty was sometimes experienced in securing a 
Portland cement that was sound and secure against dis- 
integration due to the chemical changes within itself 
after setting. This difficulty is now easily avoided, and 
if aggregates are selected of durable and inert materials, 
there can no longer be any doubt that concrete in itself 
is a perfectly durable material, quite secure against disin- 
tegration due to action originating within the mass 
itself. 

New Japanese Battle-cruisers.—By the launch last 
month of the armored cruiser ‘‘Kongo,” which is being 
constructed at the Vickers yard, England, for the Japa- 
nese navy, the Japanese possess, for the time being, the 
Strictly speaking, 
vessel is a battle-eruiser,in which class she 
belongs by virtue of her high speed of 28 knots and her 
powerful battery of eight 14-inch guns. The ship is 704 
feet long, 92 feet beam, and about 27,500 tons displace- 
ment. Her fuel capacity is enormous, consisting of 4,000 
tons of coal and 1,900 tons of oil fuel. In addition to her 
14-inch guns she carries a powerful battery of sixteen 
50-caliber, 6-inch guns mounted on the main deck. 


largest and most powerful warship. 
this new 


Electricity 


Molten Glass as a Conductor in the Electric Furnace.— 
A new form of electric furnace for the melting of dross, 
scrap metal and cyanide precipitates utilizes the are at 
the start and afterward the electric conductivity of 
melted glass to maintain the action. On beginning the 
melting the furnace is partly filled with broken glass and 
the carbon electrodes adjusted into contact and then 
drawn apart, forming an are. As the glass melts it be- 
comes conducting, and the carbons are drawn farther 
apart until the entire mass is molten, The dross, ete., is 
then charged into the furnace, and is melted by the initial 
heat of the glass. Owing to its higher specific gravity the 
melted metal falls to the bottom, where it is protected 
from oxidation. 

Electrically-produced “Cold” for Making Ice Cream.— 
The ordinary method of freezing ice cream by ice and 
salt is a striking example of economic waste. Every 
100 gallons of ice cream requires a ton and a half of 
ice and 800 pounds of salt; and the salt is not recovered 
and the ice melts very rapidly. Electricity is now con- 
serving these materials by producing artificial refrige- 
ration and applying it to the manufacture of ice 
cream. Electric motor drive is used to turn the freezers. 
Statistics show that in the five years from 1906 to 1910 
the consumption of ice cream in the United States 
advanced from 55,000,000 gallons to 100,000,000 gal- 
lons. Last year about 120,000,000 gallons of this 
delicacy was eaten by Americans—an average of five 
quarts per capita. 

Electric Railway Signals Empleying Lights Only.— 
Economy in first cost and in maintenance is leading a 
number of electric interurban railways to adopt auto- 
matic block signal equipments in which semaphore 
mechanism is done away with and entire dependence 
placed on incandeseent lamps, by day as well as by 
night. Metallic filament lamps are used, placed behind 
large red and green lenses, and the entire outfit is mounted 
in a sunbonnet-shaped hood to enable the lights to be 
seen by day. With only the light indications, no motor- 
driven mechanism is required. Experiments on the 
arrestiveness of these signals show that they can be 
seen plainly 1,500 feet on a bright day from a car moving 
at about 40 miles per hour. It is necessary to guard 
against phantom signals given by reflections from the 
headlight of the approaching car. 

An Electric Motor for Under-water Operation.—In 
the early days of electrical engineering the escape of cur- 
rent by moisture on the insulation of line or apparatus 
was a bugbear. Nowadays electrical apparatus is 
designed to be proof against the weather, mud, corrosive 
fumes, and other severe conditions; but at the present 
stage of electrical engineering only certain types of alter- 
nating current apparatus free from commutators, col- 
lector-rings or other exposed conductors are capable of 
operation when submerged in water. A spectacular test 
was made recently of a ‘“‘submersible”’ squirrel-cage motor 
wound with rubber-covered conductors and with chan- 
nels for the circulation of water through the rotor and 
the stator. The motor was direct coupled to a ecentrif- 
ugal pump, and the test consisted in pumping out a barge 
which was sunk into the river up to its gunwale—an 
operation requiring thirty minutes. 

Determining the Effect of Weather Conditions on 
Transmission Lines.—‘‘Line breaks’’ on pole lines of 
telegraph, telephone, and electric light and power 
systems have caused immense expense from the damage 
inflicted by winter winds when ice had formed on the 
wires and “built them up”’ to such abnormal size as to 
develop a high side-pressure from the wind. In many 
instanees blizzards have crippled pole lines for long 
distances, resulting in heavy loss to the operating 
companies from the interruption to the service and the 
cost of emergency and permanent repairs. The depart- 
ment of electrical engineering at the Massachusetts 
Institute of Technology has had erected in Brookline, 
Mass., a 700-foot span of No. 00 bare stranded wire 
to represent a transmission line on tower supports, 
and has had this span under observation during the 
severe weather of last winter to determine more exactly 
the effects of the stresses on the wire and its supports 
of ice, sleet, wind pressure, and temperature. 


Prof. Kapp’s Invention for Improving Power Factor.— 
The ability of an ordinary condenser of the tinfoil and 
dielectric type to produce a “leading current’’ in alter- 
nating current circuits and thus improve the power factor 
has long been known, and has been utilized in dealing 
with high voltages and frequencies. But at the low 
voltages and frequencies of ordinary commercial elec- 
trical apparatus the size and therefore the cost of a con- 
denser would be prohibitively high. Prof. Gisbert Kapp 
has now come forward with an entirely new type of 
dynamo-electric condenser, which he calls a ‘‘vibrator.” 
This machine advances the phase of an alternating cur- 
rent by injecting into the latter a suitable clectromotive 
foree. In the operation of the machine, during the 
“charge” in each cycle of alternation the electrical energy 
is converted into the kinetic energy of a rotating mass, 
and during the following ‘‘discharge”’ the energy is given 
back as electric current at the pressure of supply. 


Science 


The International Polar Commission will convene in 
Rome during the meeting of the Tenth International 
Geographical Congress, on April 2nd, 1913. 

Filtering of Very Fine Precipitates Suspended in 
Liquid.—Grind down in a mortar shreds of filter paper 
and then mix with plenty of water. Allow the coarser 
fibers to settle, then add the turbid water to the filter. 
Very fine precipitates, such as mercury sulphide, may 
thus be filtered. 

The Crocker Land Expedition has been postponed to 
the summer of 1913, on account of the death, by drown- 
ing, of George Borup, who was to have led the expedi- 
tion jointly with D. B. MaeMillan. A substitute for the 
dead explorer has not yet been chosen. 

The Bacillus of the Foot and Mouth Disease in Cattle. 
—It is announced in the daily press that Prof. Wilhelm 
Grugel, Dean of the Hygienic Institute of the University 
of Rostock, has not only found the bacillus which causes 
foot and mouth disease in cattle, but has also found a 
serum for immunizing cattle against the malady. The 
serum is said to be not curative but preventive, and can 
therefore be administered only to healthy 
Further details will be awaited with interest 

The Divining Rod as a Detector of Hidden Water. 
The phenomena supposed to be exhibited by the divining 
rod (Wiinschelrute) has now been seriously tested in 
German Southwest Africa, where something like 800 
experiments were made with it in search of water, about 
80 per cent of these being successful. It has also been 
used with success in Hanover to indicate the presence 
or otherwise of veins of salts of potash in the soil. The 
Minister of Agriculture in France has appointed a 
departmental committee to make similar experiments. 


animals. 


International Congress on Hydrology.—Information 
has been transmitted to this Government through the 
customary diplomatic channels, that the International 
Congress on Hydrology , Ciimatology and Geology, origi- 
nally appointed to be held at Madrid, October L5th to 
27th of the present year, has been postponed to the same 
dates (October 15th to 27th), 1913. The participation 
of American scientists, scientific associations, and higher 
institutions is solicited by the Organizing Committee. 

A Fixed Date for Easter.—At the fifty-second annual 
meeting of the Association of Chambers of Commerce of 
the United Kingdom, held in London last March, it was 
agreed unanimously that a fixed date for Easter ought to 
be adopted by international agreement. This is a rather 
startling illustration of the freedom of thought that char- 
acterizes the twentieth century. Throughout the mid- 
dle ages Christendom was rent with continual discussions 
as to the correct method of adjusting the oceurrence of 
Easter to the phases of the moon, and the simple expe- 
dient of adopting a fixed date for the festival would have 
been regarded as an audacious piece of impiety. 

New Chinese Coinage.—The provisional government 
of Canton is issuing the new 20-cent pieces for which 
provision was made some time ago. The coins are the 
first to be issued under the new government in China, and 
instead of the well-known dragon design, the coin bears 
on one side Chinese characters for *‘Republic of China, 
first year, Kwangtung Province.’ On the other side 
are the words ‘“‘Kwangtung Province, Twenty cents," 
in English. (Consular Repert.) The new Chinese 
Republic dollars, a sample coin of which has been ap- 
proved by Yuan Shih-kei, will bear two lions and the 
Chinese characters for ‘‘One Dollar’ on one side, and on 
the reverse the characters “Current Money," ‘Chinese 
Republic,” with a wreath of flowers. 

Astronomy and Meteorology in South Africe.—We 
recently announced the amalgamation of the provincial 
meteorological services of South Africa into a single ser- 
vice for the whole Union, with headquarters at Pretoria. 
A cireular from Prof. R. T. A. Innes, in charge of the 
observatory at Johannesburg, indicates that there has 
been an analogous centralization of the astronemical 
work. The institution at Johannesburg is now known as 
the “Union Observatory” and will hereafter devote its 
attention chiefly to astronomy. Its director, Prof. Innes, 
has been appointed “Union Astronomer” for the whole 
of South Africa. The Natal Observatory at Durban has 
been closed, and the Cape Meteorological Comuaission 
dissolved. 

A New Form of Dark Radiation.—A new form of dark 
radiation seems to have been discovered by Prof. A. 
Remele, who has been experimenting for some years with 
nitrate of boron. He has found that this substance 
gives off at ordinary temperature radiations which will 
influence a photographie plate through several thick- 
nesses of black paper, leather, India rubber and glass, and 
the images obtained strongly resemble those given by 
the X-rays. The radiations are completely absorbed by 
metals. Electroscopic examination shows that nitrate 
of boron—like nitrate of uranium—emits electrons, or 
negative particles, and it is suggested that this points to 
some connection of nitrogen with radio-active phenomene 
hitherto unsuspected. It is certainly curious that, up to 
the present, radio-activity has generally manifested itself 
in the presence of salts, 
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spi is redd l VI ( er ll 41 
tior rove t to be a balloon, which in 
pite of it moderate size can easily be 
seen at reat distance. As it drifts off 


ore f ti men watches it for a long time 


through from what seemed to be a tele 


scope on a tripod, but which is in reality 
th } 
lo the uninitiated tourist, this seems 
like a marvelous waste of time The 


if it all dawns on him when he 


Meaning 
wends hi way to the airship office In 


the window he sees a printed weather 
report it consists of a weather-map and 
1 columns of news and meteorological 

{ rhe bulletin is not unlike other 
weather bulletins all over the world, but 
in «a eparate column on the left is a 
space devoted to Aeronautical News 
In the column of aeronautical news you 
read that “the wind at 300 meters alti 
blowing east with a velocity of 
6 meters a second; at 600 meters, south 
ust by east with a velocity of S meters a 
wcond; at 900 meters, southeast with a 
meters a second.” You 


No thunder storms 


velocity of Y 


are also assured that 


ire imminent.” In the office itself are 
lisplayed pictures of the “Schwaben,” the 
Vietoria Luise,” and “Hansa” plowing 


the air over the secluded valleys of the 
Black F< 
seat of the Loreley 
surf of the North Sea 
ceed to the desk and present the ticket 
that mu bought in New York To the 


rists’ questions unusual answers 


rest, hovering over the mythical 
and speeding over the 


Then you pro 


We expect to have the ‘Schwaben’ 


Ibuesseldorf early to-morrow 
morning the clerk behind the desk tells 

weather 
If the upper wind 


to-night, she 


you but the second reports 
bave not arrived yet 
south by 


Heidelberg 


has not hifted 
instead, 


to go to 


leaving at 10 A. M. and returning with 


out landing rhe trip to Duesseldorf 
you lear is somewhat more expensive, 
which is the on soothing factor in the 
unecert t Just a moment,” says the 


clerk, “Uli call up the Physical Society.” 
it explains the meaning of the three 
men and the balloon on the top of that 
Whether or not you will be 
able to journey through the air to Dues 
seldorf depends upon the report of those 
three men In a moment the clerk re 
turns. “All right.” he says, the 
Schwaben’ will sail up the Rhine.” You 
learn that the vessel will ascend punctu 
ally at 6 A. M., and that she is due at 
Duesseldorf before 


bark by 5:30 The clerk tells you to 


noon You must em 


huve your luggage forwarded immedi 


eldorf, for it takes the train 
than the airship—to 


eiznt hi mger 
journey Why not carry it on 


the airship? Heavy hand baggage is 


charged for extra, for it consumes as 





A Journey in a Passenger- 
carrying Zeppelin Airship 


The Fascination of a Trip Through the Air 


Dienstbach 


— 
-~ 


y Carl 


























Sending up a pilot balloon. By means of the theodolite, the balloon is followed 
until it is lost to view. Thus the direction and velocity of the wind are ascertained. 
Similar observations are taken from the top of the building of the Physical 
Society in Frankfost. 
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When the airship starts and lands, a company of men pull 
upon the guide ropes and hold it in proper position. 

















much space as an additional passenger. 
Light 
cameras and the like are, 


hand baggage, satchels, overcoats, 
of course, car- 
“Is it 


overcoat?” 


ried free. You ask about clothes. 


necessary to wear a_ heavy 


“No,” answers the clerk “A light one 
If the airship rises as high as 
perceptibly 

Plunging 


will do. 
2,000 feet, the air becomes 
cooler. There is no side wind 


on at the rate of forty miles an hour, 
the airship always seems to be sailing 
straight into the teeth of the wind,” the 
clerk tells you. “If you open the window, 
you get just enough breeze to make you 
feel comfortable in the sun.” He advises 
you to take a broad-brimmed straw hat 
rather than a steamer cap, for the sun 
even at a height of only one hundred 
meters is very warm. The ofticers, you 


learn, wear the regulation marine uni- 
form, including the peaked cap, for they 
are often exposed to the full force of the 
wind, and sometimes to stinging rain and 
even hail. The clerk finally assigns your 
seat to you. You find that you are the 
lust one of a full complement of twenty- 
four passengers. 

Long before sunrise the next morning, 
the great airship shed is aglow with elec- 
trie lights. Gas hose extending from 
wells in the cemented floor are shifted 
from one gas cell to the other. The 
water-ballast bags are likewise filled. So 
too the trimming tanks. To see whether 
the tanks are really in good form, 
whether they are able to trim the ship, 
a brief test is 


much splashing of water. 


accompanied by 
If the tourist 
should happen to come to the shed ahead 
of time, he will find the tloor 
A hand truck, on which 


made, 


entire 
the-oughly wet. 
steel barrels of gasoline are carried, is 
pushed into the shed. It stops first at 
the rear car. A metal-covered hose is 
placed in position and several men busy 
themselves with a pump. When the gaso 
line tanks of the rear engine room have 
drunk their fill, the same operation is 
repeated at the forward ¢ar. 

Hardly has the gasoline truck been 
wheeled away, when a thunderous roar 
echoes through the shed. The rear mo- 
tors are being tested. Everything seems 
to shake. When the din at last ceases, 
daylight streams in through the windows 
and dims the electric glare. Through a 
little door, set into one of the gigantic 
portals of the airship shed (portals which 
it takes ten electric horse-power to open), 
enters the captain, a tall, powerfully 
built man with a long blond beard. He 
is followed by two fashionably dressed 
ladies, obviously the first 
arrive. It is difficult to believe that this 
is not the seaport of Cuxhaven, but the 
Frankfort. 


passengers arrive, as well as officers— 


passengers to 


great airport of Soon other 


one a wireless operator. Presently a 
door in the side of the car is opened and 
an “able airman” lowers a slender flight 
of aluminium steps. At the foot of this 
gangway the solitary steward of the ship 
takes his position. He finds it no very 
difficult task to minister single-handed to 
the wants of twenty-four passengers. 
Another squad of men appears. They 
are not members of the crew; yet they 
belong to the ship. It is their duty to 
move the vessel out of the shed and over 


(Concluded on page 591.) 
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The Galveston Causeway 


A City Made Impregnable Against the Assaults of the Sea. 


rye recently completed $2,000,000 Gal 
l veston Causeway, a structure of earth, 
steel and concrete that crosses a two-mile 
stretch of Galveston Bay and joins Gal 
veston Island to the mainland of Texas, 
Galveston’s 


marks the culmination of 


“ur campaign to make the city im 


twelve-) 
pregnable to the assaults of the Gulf of 
Mexico. 
the city of 
farmers of Galveston County and the rail 


In the course of that campaign, 
10,000 people, aided by the 
roads comprising the Galveston terminal 
lines in the construction of the causeway 
only, has built a conerete sea wall five 


miles long and seventeen feet high, form 


ing a rampart against the waves of the 
guif; has raised the grade of the city 
seventeen feet to place the streets and 


houses flush with the crest of the sea wall, 


pumping in nearly 20,000,000 cubic yards 
of sand from the bed of the ocean; and 
lastly, has joined the island to the main- 
land by one of the greatest and most mass 
ive structures known to the history of con- 


crete engineering \ raised boulevard 


from the heart of Galveston to the island 
end of the causeway provides entrance 
at all hours to and from the sec 

United States 
York) and the 
cotton port in the 
the trinity of 


and exit 
ond largest port in the 
(ranking next to New 

greatest world. 
The last of 


engineering works that have cost Galves- 


protective 


ton nearly $10,000,000 contains many un- 
lift bridge that 


100)-foot passage for ocean liners 


usual features. The roller 


opens a 


is the largest bascule bridge in the world. 


With the safety interlocking device it 
‘ $07,400 The complete block signal 


system insuring safety in the operation of 
trains 





ins across the causeway is the best 
and most modern in the Southeast. In- 
stalled under the personal supervision of 
Into the 
2.620 tons of rein- 


forced metal, 625 tons of tie rods, 74,400 


railway officials, it cost $80,000, 


two-mile structure went 
cubie vards of conerete, 806.600 eubie 
yards of filling, 172,081 linear feet of con 
crete piling, 246,820 linear feet of wooden 
piling for foundations, 60,000 cubic yards 
of gravel, 30,000 cubic yards of sand and 
S1.500 barrels of cement 

The end to end 


is 12.642 feet i trifle 


ength of the causeway 
under 22/5 miles. 
Of this length 10,170 feet is taken up by 
the roadway protected by concrete piling 
and concrete slabs The arch-bridge por- 
tion, which joins the two sections of pro- 
tected roadway jutting out from the main- 
land and island shores of the bay, is 2,472 
feet long. Of this portion, one hundred 
feet is taken up by the roller lift bridge. 

The protected roadway is 110 feet wide 
at the top and 154 feet in width at the 
water-line. The arech-bridge portion nar- 
feet, and the 
bridge is 44 feet wide. In 
addition to the Galveston County 


rows to a width of 66 
roller lift 
high- 
way, paved with vitrified brick and used 
by vehicles and pedestrians, the causeway 
contains trackage for the Gulf, Colorado 
& Santa Fé, the Trinity & Brazos Valley, 
the Southern Pacific, the Galveston, Hous- 
ton & Henderson, the Missouri, Kansas & 
Texas of Texas, the International & Great 
Northern and the Galveston-Houston In- 
terurban. All rail on the causeway is of 
90-pound steel. 

roller lift 


upon its gigantic pivot pier is easily the 


The great bridge supported 


distinctive feature of the causeway. 


By Meigs O. Frost 





ay 














Last unit of seven arches to be completed. 
The wooden forms are being removed. 

















The last day’s work. Paving with vitrified brick the last stretch of 
the Galveston County highway on the island end of the causeway. 

















The bascule bridge which is one of the distin- 
guishing features of the Galveston causeway. 


the concrete house on the west side of the 
Should both fail through any 


reason, there is a 


causeway. 
nO horse power gas 
line engine with storage batteries capable 
of storing electricity sufficient to operate 
the bridge for several days. As a last 
resort the bridge is equipped with a trans 
mission gear, making it possible to raise 
and lower the great weight by hand 
The arch bridge portion of the cause 
way, Which forms the center of the strue 


ture, is composed of twenty-eight con 


crete arches, each sweeping across a TO 
foot span and built with a 9-foot eleva 
tion. The arches were constructed in four 
units of seven arches each. Firmly found 
ed in the clay bed of the 


supported by a pier containing 1,300 cubk 


bay ench I 


yards of steel-reinforced concrete, whic! 
caps a group of 30-foot piling of barke« 
yellow pine. 

Sheet 
excavating the bay bed to a 
18S feet. The 
of steel 
with an 


steel coffer-dams were used in 
depth of 
con posed 


dams were 


piling 3 feet in width, each 
interlocking device that mad 
the structure watertight. The concret 
mixture was poured from the mixing ap 
paratus on barges moored alongside the 
coffer-dams, and the piers were built up 
until the top of the pier-head is two feet 
above the water-line. Twenty-eight days 
were allowed to elapse after pouring, be 
fore the concrete was touched, in ordet 
that the maximum of hardness might be 
obtained. Each pier is 27 feet through 
the base. The 


protected roadway por 


tion of the causeway, which takes up 
10,170 feet of the 
the structure, juts into 
4640 feet from the mainland 
and 5,530 feet from the 
Galveston Island. The outer edges are 
defined by 
piling 154 feet apart, between which ts 


entire length of 
Galveston Bry 
shore, 
shore of 
two parallel lines of concrete 
placed thousands of yards of filling. These 
lines of piling are joined and insured 
against 
anchor-rods, placed at intervals of four 


buckling by open-hearth tes 
and one half feet and connected by turn 
buckles, 

From the concrete cap that teps the 
lines of 


piling the protective concrete 


slab-work slants upward to the outer 
edges of the roadway 110 feet wide. The 
construction of this concrete piling makes 
the long wall, washed by the waves of 
the bay, absolutely water-proof rhe 
lower end of each pile is shaped with a 
tongue and groove five feet long, and the 
remainder of the pile is edged with tw 
grooves, each thirteen feet in length 
When the piling was driven five feet into 
the clay, leaving the tops about three feet 
above mean low tide, the two grooves on 
adjoining piling left a thirteen-foot cylin 
drical opening which was filled with mor 
tar. This formed a dowel which calked 
the joints between piling and made the 
long line water-tight Driven into the 
heavy clay without the aid of water-jets 
it was necessary to cap the had of each 
concrete pile with a cushion of sand and 
sawdust to prevent the concrete crumbling 
under the blows of the pile-driv« 
pile was kept under water ten days, and 
then stored for two months before being 
placed in the structure. Placed end 
end, the piling used in this portion of the 
causeway would reach forty miles. 


In a semi-tropical country of torrentia! 





Bridge, pivot pier and equipment bring rains, the drainage of the roadway was 


the total weight of this portion of the structure to feet. The pier proper is formed of 3,800 cubic yards of no small problem. The system installed is a twelve 


10,886,200 pounds When raised, the topmost portion concrete weighing 7,600,000 pounds, reinforced with inch bell and spigot tile drain laid in a trench through 
of the bridge is 165 feet above the surface of the road- 3.200 pounds of steel bars imbedded in the concrete the filling. This drain empties into a combination silt 


Way. The bridge alone weighs 3,283,000 pounds, of which 700 basin and man-hole placed every 600 feet on the island 
tons consist of steel and the remainder of the 300 cubic end and every 650 feet on the mainland end of the 


The water is carried through the filling and 


Seventy-eight by 553 feet in size, the concrete 


pier is among the largest single pieces of concrete 
yards of concrete used as a counterbalance. 

So accurately is the huge structure balanced, that it out 
is raised with small effort by a 50 horse-power elec- eighteen-inch vitrified salt-glazed hub and spig tone 


There are two of these motors, installed in 


Southwest. It rests 


creosoted pine piles 30 feet in length, and driven into 


construction in the upon 532 ~auseway. 


through the concrete slab slope-protection in n 


the clay subsoil found in the bed of Galveston Bay 


after excavating to a depth varying from 11 to 18 tric motor. (Concluded on page 501.) 
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and Inventor 


An Inventor Who Has Worked For the Public Interest 


582 
N editorial request for an article on George West 

wa that hall deal with the phase of his 
character which may be regarded as most helpful to 
the genera reader meets with this difficulty 
there are so many phases of his character which are 
inspirh helpful, it is difficult to choose between 
them for the indicated purpose. But there is a char- 
acteristic of the man that is commonly disregarded by 
the many chroniclers of his genius and his work, for 
the ! perhaps, that the chroniclers have been 
less fort ite than the present writer, who for many 
years ha been able closel to observe the great engi 
neer it racti i the branches of his activity 

The characteristic alluded to is George Westing- 
house pacity for working with his hands, as well 
as with his head. He is a skilled workman. In boy- 
hood he learned the uses of tools; in youth he prac 
tised every resource of the machine-shop; during the 
years of manhood he has worked in the same way as 
competentiy as if his livelihood depended on the man- 
ual exer of his mechanical skill Hie knows the 
draughting-board as well as the turret-lathe or the 
milling machine No one has to tell him whether a 
thing is planned right or wrong. or made right or 
wroug: his own inspection is a severe test He will 
taik witli you about a new idea, or a new way of 
doing things, and illustrate his meaning with a pencil 
sketch drawn on the spot In this way he has often 
convinced the skeptical And the skeptical of this 
world are as numerous as the sands. They are for- 
ever crying “impossible 

rie latest “Impossibility” which he bas made a suc 
cess is the air-spring for automobiles. One day some 
men from up-state New York brought him a contri 


vance which they had designed and tried. They frankly 


said it was imperfect, and asked him for advice. The 
mau who had dene so much with compressed air for 
train-brakes would surely know, if any one could 
know, how to seal the air in cylinders which might be 
substituted for motor-car springs Many people had 
tried te do this, but none had succeeded Mr. West- 
inghbouse said it could be done, but that other things 
needed doing. too, in order to obtain practical results 
Iie bought the control of the invention and then set 
about perfecting it. He sealed the air with oil, and 
invented and inserted a little automatic pump to keep 
the oil in the proper places. For three years he ex 
perimented with the spring; redesigned the whole 
affair, and not many months since placed it on the 
market in readiness for the season of 1912. In this 


device Mr. Westinghouse believes that he has produced 
an inve on not less important than the air-brake itself 
It can be applied to any power-driven vehicle, and even 
to raltlroad cars 

Another characteristic of Mr. Westinghouse ts his 
unbeatable hopefulness. Call it, if you like, the con 
stant manifestation of a sanguine temperament Any 
how, there it is, the ever-cheery mind, that conviction 


whatever he undertakes must win, no matter what 


fores 
credited 


tpoat 


« of opposition may be Andrew Carnegie is 


the 


the 
“George Westinghouse is 
a genius who can’t be Back of the hopeful- 


looks on the bright 


with remark : 
downed.” 
ness which always side while esti 
have to be over- 
Not only 
is Westinghouse big mentally, he is big physically and 
filled His 


vitality, his temperament, his training and his outlook 


mating cleariy the obstacles which 





come, there is a superb, astonishing vitality 


with power. Illness he has never known 


on life have more than once carried him safely through 


dark and treacherous places. Through the panic of 
1907 and the long consequent fight which has become 


preserved his ardor with a strength, cheer- 
for work which amazed 


historic, he 


fulness and unbroken capacity 


even those friends who had long known his possession 
of these qualities. The past four or five years have, 
indeed, been among the richest in his inventive genius. 
Not only has the air-spring been brought forth and 
perfected within this time, but the geared turbine 
drive for ship propulsion, as well. The late Rear-Ad- 


miral Melville, an old and very dear friend of his, was 


associated with Mr. Westinghouse in the early stages of 


the latter invention The perfected devices by which 
the success of the geared drive has been demonstrated 
in actual service on the United States steam collier 


“Neptune,” and elsewhere, are regarded by engineers 
as among the most remarkable products of Westing- 
house's genius And there is also the ingenious in- 
vention for controlling the operations of a_ ship's 
engines by a device placed on the navigating 
bridge of the vessel. The movement of a lever on 
the bridge starts or stops the engines, reverses them, 


By Arthur Warren 


and regulates the speed By its use the engines of 
the “Neptune,” going ahead at full speed, have been re 
versed to full astern in twelve seconds! It was only 
a year or two ago that the Interborough Railroad 
adopted for the New York Subway, where the traffic 
bad increased from 400,000 passengers a day to more 
than a million, a coupler which Mr. Westinghouse 
had invented and by which not only the cars are 
coupled together, but the air-brake connections as 
well, and all by a single automatic operation At 
the same time the subway trains were equipped with 
the new electro-pneumatic brake -produced by the 
Westinghouse Air Brake Co., of which Mr. Westing- 
house is still the president, after serving more than 
forty years in the same capacity The new brake 
enables the trains to approach nearer to the stations 
before reducing speed, thereby greatly reducing the 
running time from end to end of the line, and enabling 
more trains to be run in a given time. And by the 
absolute control afforded, a given train increases its 
day's mileage and, consequently, carries more pas- 


sengers in the day than could otherwise be the case. 


From the beginning of Peter Cooper Hewitt’s work on 
vapor lamp, and the “rectifier” 


the now famous mercury 


which is destined to become even more famous and 
important, Mr. Westinghouse extended to the inventor 
his persistent encouragement and material support 
Two years ago, at the conclusion of a patent fight which 
has had but few equals in this or any other country, 
after all the tribunals of the Patent Office and the 
courts had decided in the inventor's favor, declaring 
him to be the discoverer of a fundamental principle in 


the inventor of a remarkable 
for transforming alternating currents into 
Peter Cooper Hewitt said to the writer: 
“The interest which George Westinghouse has taken in 
and the benefit of 


help of 


electric science original 
static device 


direct currents 


his vast experience, have 
He knew I 
To me he has been 


my work 


been to me a inestimable value 
was right and he never weakened 
a mighty fortress.” 
But 


Westinghouse 


of the of Mr. 
and those in whose development he has 


while an enumeration inventions 
participated, and those which he has otherwise fostered 


and encouraged, might be interesting to the curious In 
these matters, there is no space available here to print 


even the names of the patents which stand to his per- 


sonal credit. What is of more interest and import- 
ance is the spirit which has brought forth these in- 
ventions and which has contributed so greatly to the 


progress of our times. This is a far-sighted and liberal 
spirit in which integrity and courage are strong and 
conspicuous powers. George Westinghouse is not one 
who seeks his personal gain when he advocates a policy 
which has relation to the public welfare; he has 
worked for the public interest when he had much to 
lose by the antagonisms which he might and did 
arouse When he was introducing the alternating 


eurrent the opposition to the new methods 
ful, 


tion in 


was power- 

Legisla- 
the work 
alternating current 
that epithet 
was added, and the country 


and not always 
States attempted to 
The 
and 


persistent, scrupulous. 


many prevent 


he was seeking to achieve 


was declared “impracticable,” when 
did not 


was assured that in any city or district where an alter- 


suffice, “deadly” 
nating system might be employed, people would go in 


peril of their lives, and property would be in constant 


risk Westinghouse persisted, and the result is the 
existence of great electrical distributing systems which 
have become commonplaces of the age When there 
was a great outery for electrifying the tunnels of a 


main-line railroad into New York after a fatal collision 
and fire, he warned the public, through the press, that 
they were in danger of plunging from one disaster to 
another, and that the wisest be to wait 
until important problems were worked out and 
the best safe-guards ascertained. There were few who 
could understand why a man it was 
to “push” the electrical industry and to secure great 


course would 


some 


whose business 


contracts should “call a halt to progress.” For that 
is what most people thought he was doing. But he 
was actually warning them that electrical and other 


invention had yet to catch up with the public’s panicky 
zeal. 

Westinghouse was born at Central Bridge, 
Schoharie County, New York, October 6th, 1846. His 
father manufacturer of agricultural machinery, 
and in his workshop, which is still in operation in Sche- 
nectady under the “The Westinghouse Com- 
pany,” the boy got his first experiences with mechanical 
He used to work there out of school and col- 


George 
was a 
name of 


matters 
lege hours, because it was his greatest pleasure to do so. 


He did not neglect his studies, but his teachers encour- 


aged him to develop his inclination for mechanics. This 
was especially the case with the president of Union 
College, who had a very strong appreciation of the 
mechanical genius of the youth who, at the age of 
15, had built a rotary engine. Before he was 17, 
young Westinghouse enlisted for the civil war. He 
served in the infantry, cavalry, and navy, in the 
latter joining the engineer corps. In August, 1865, 


obtaining his discharge, he returned to Union College, 
passing his examinations so creditably that he entered 
the same 
year, 1865, he invented a device for replacing derailed 
the after that he an- 
other device for railroad work, and while introducing 
this to railroad officials the idea of a brake 
occurred to That was in 1866. In 1867 he had 
worked out his plans for the air-brake and had pro- 
tected it with patents. By this time he had removed 
from Schenectady to Pittsburgh. In 1868 the air brake 
first tried on a train. It was an immediate suc- 
The inventor was at this time only 22 


the sophomore, not the freshman; class. In 


cars on tracks. Soon invented 
power 


him 


was 
cess years of 
age 
Although 
in life, 


persistence. 


fortune came to him 
the results of 


was ho 


fame and very early 
hard and 
the The 


mileage and operation in 


they came 4s work 


There luck in matter. 
enormous growth of railway 
the past forty-two years would have been impossible 
without the control of train Mr. 
Westinghouse’s invention gives, which 
still advances in efficiency from year to year. 

After the air brake came the introduction of switch 
and signal 


movements which 


an invention 


systems. From these to the study of elec- 


tricity was a natural step. It was in 1SS5 that he 
began to develop the alternating current system. The 
result is part of the history of our time. He also 


invented a system for facilitating and controlling the 
flow of natural gas over long distances, both for domes- 
fuel. He was early in the field of 
gas-engine development; he brought the Parsons steam 
turbine to America and incorporated improvements of 


tic and commercial 


his own; he built the first huge electric generators for 
Niagara, and for the electric railways of New York; 
he created, and directed in this and 
manufacturing and 


organized, other 


countries great engineering com- 
panies employing many thousands of men, and a hun- 
dred and fifty Pittsburgh and 


vicinity a draw 


millions of capital. In 
hundred and fifty 
their livelihood through the immense industries which 
he built up 


thousand persons 
To-day, at 65, he is as active as ever, as 
sanguine, as inventive. 

A conspicuous tribute to his integrity was his selec- 
tion, in 1905, along with ex-President 
Cleveland Justice Morgan J. O’Brien, as 
the trustees of the Equitable Life Assurance Society. 
time of 


June, Grover 


and one of 


It was in a general unrest following disclos- 


ures concerning insurance affairs and the financial 
situation. The controlling interest of the Equitable 


stock was placed in the hands of these three trustees, 
who were given full power to vote it according to their 
The trusteeship for a term of 
of Cleveland, Westinghouse 
and O'Brien with universal public satisfaction. 
Upon Mr. Westinghouse conferred 
tions from the French Republic, and from the Kings of 


best was 


five 


judgment. 
The 


met 


years. selection 


have been decora- 


Italy and Belgium. He was the second recipient of 
the John Fritz Medal, the first being his friend of 
many years, Lord Kelvin. The Ké6nigliche Technische 


the degree of Doctor 
He 
Society or 


Hochschule of Beriin gave him 
of Engineering: Union College gave him the Ph.D. 
is an honorary member of the American 
Mechanical Engineers, and was its president in 1910; 
he is one of the two or three honorary members of the 
American Association for the Advancement of Science; 
and an honorary member of the National Electrie Light 
Association; and only the other day the Edison Medal 
was awarded to him by the American Institute of Elec- 
was conferred upon him at the 


trical Engineers; it 


meeting in May last. 


Solubility of Amber.—Coffignier, in experimenting 
with various solvents for amber, furnishes the following 
figures, the percentages indicating the quantity of amber 
remaining undissolved in the liquids after boiling for 
two hours: alcohol 85.7 per cent, wood alcohol 88.7 per 
cent, amyl aleohol 75.8 per cent, ether 81.2 per cent, 
chloroform 22.7 per cent, benzol 78.8 per cent, acetin 
76.7 per cent, oil of turpentine 83.1 per cent, benzalde- 
hyde 67.9 per cent, aniline 69.3 per cent, amyl acetate 
70.0 per cent, carbon tetrachloride 88.5 per cent. 
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The Winnipeg Motor Contest 


rill.’ annnal motor competition is to be held at 
| Winnipeg, Manitoba, from July 3rd to July 20th, 
under the auspices of the Canadian Industrial Ex- 
hibition. This is only the fifth year of the competi- 
tion, but the event has already become a classic in 
a great and rapidly growing field of human endeavor. 
The world is on the threshold of a change to mechan- 
ical power in agriculture. The plow has developed 
successively from the crude stick to the wooden plow, 
the iron plow and finally to steel—from the single 
tool handled by the power of one man’s muscle, to 
the crude ox plow, the walking plow, the sulky, the 
gang plow and finally to a combination of iron and 
steel that cuts a dozen furrows at once. The power 
that tills the soil has been shifted from man to brute, 
and now for the first time, the farmers everywhere 
are learning to use the engine. 

The railways and steamships sprang into being. 
through the steam engine, and manufacturing has been 
concentrated into one factory where one hundred grew 
before, thanks to the removal of power limitations. 
And now agriculture, the fundamental occupation of 
mankind, is being awakened as no other one factor has 
ever awakened it, due to the coming of the self-propel- 
ling engine to do the farmer's plowing, his sowing, and 
harvesting, his threshing. hauling and grinding. The 
Winnipeg Motor Contest is to the manufacturers who 
are supplying this new power for the farmer, what the 
five-hundred-mile Speedway race is to the automobile 
world—a contest in which engineering skill, the trac- 
tioneer’s art, and the craft of the lesser captains of 
industry are brought into play in a great sporting event, 
behind which lies a desperate struggle for popular favor 
and popular dollars 

Other cities have held motor contests Brandon, 
Manitoba, had one in 1909; they have been held in 
England and France, in Belgium, in Italy and the 
Argentine, but nowhere on the face of the earth have 
the greatest men in a great and growing industry been 
drawn together year after year as eye witnesses to 
such a struggle. From no other spot has emanated so 
much that is vitally interesting, so much that has 
been widely 
to the 
—the young giant, Winnipeg. 


accepted, as from the smooth prairies 
north and the west of Canada’s Chicago 
Every year for two 
weeks the desks and offices are empty, which for the 
other fifty are filled by keen, aggressive manufacturers, 
striving te solve the problem of making the farm a 
factory, through the introduction of mechanical power. 
For two weeks the mechanicians gather from the fac- 
tories and the colleges of Agricultural and Mechanical 
Engineering send forth the men who must teach the 
youth of the land what this new factor in industrial 
history means. Farmers and business men follow the 
contest, energetic journalists report the event for hun- 
dreds of publications, and Winnipeg becomes the Mecca 
for men of every station that will be affected by this 
great development. 

And what is the tractor? The term “tractor” is 
merely a newer and more convenient term to designate 
the traction engine, and the traction engine is a power 
plant on wheels, propelling itself from one point to 
another when necessary, by the power of a steam or 
internal-combustion motor, or standing still and drive 
stationary machinery with a belt when occasion re- 
quires. Traction engines were first made for threshing, 
after the demand for faster operation had caused the 
general substitution of a portable steam engine for the 
ancient sweep or tread mill run by animals. It was 
not at first designed for heavy loads, its wheels were 
light, and its gears were thin and brittle. When great 
bonanza farms appeared on the Dakota prairies, even 
faster threshing became necessary, and bigger engines 
followed. Then the more ambitious farmers, spurred 
on by the thought of hidden wealth underneath the soil 
and indifferent to the cost, so long as they produced 
results, lifted the threshing engine from its position 
and forced it to pull their common plows. They tore 
to pieces both motor and plows, but continued undis- 
mayed. By sheer persistence in what men called their 
folly, they forced manufacturers to hegin their work 
anew and build engines rugged enough to stand the 
heavy tug of the plows behind. The plow manufac- 
turer, too, was forced to make the plow an engine gang 
of sterner stuff, or else see his product scattered piece- 
meal over the prairie, by men who were merely fore 
shadowing a far reaching economic change in their 
stubborn efforts to solve their individual problems. 

Thus the traction engine came into its own as a field 
locomotive, and instead of being merely a self-moving 
Stationary power, it is now an aggressive rival of the 
twenty-five million horses found on the farms of the 
United States. Every operation in the handling of the 


wheat crop, oats and flax can be done with the tractor. 


A Motor Show for Farmers 


Everything in connection with the corn crop up to the 
moment of planting can now successfully and economic- 
ally be done by this revolutionary engine, and its work 
begins again with the harvest of the crop, the filling of 
the silo, the shelling of the corn, and the shredding and 
baling of the fodder. Its use in the hay field is as yet 
confined almost entirely to the rapidly growing prac- 
tice of baling the bulky crop for more convenient stor- 
The tractor is building the roads 
and hauling material over them. It is helping to build 
the railways which carry long train loads of power- 
farming machinery into the great Northwest, and bring 
back other long train loads of grain for the mills and 
the seaboard. It is hauling logs and sawing them into 
lumber to make the farm buildings. It is performing 
a variety of tasks almost miraculous to those who think 
back a decade to a time when power on the farm meant 
only the annual visits of the threshing rig. 

Now the tractor has been diversified into a hundred 
different forms and sizes. It follows the principle of 
the steam engine on the railroads, the automobile on 
the highway and the stationary gas engine of the cen- 
tral power plant. 


age and shipment. 


Its possibilities are so vast and so 
incomprehensible that inventors see only one of a dozen 
of the scores of big problems involved, and are conse- 
quently producing infinite varieties of tractors differing 
to the minutest detail. Promoters are selling stock, 
salesmen are busy demonstrating the qualities of their 
respective machines, advertising writers are pouring out 
volumes of information of more or less reliability, and 
in the midst of this amazing progress the individual 
farmer stands, sounding the eternal question of the type 
best adapted for his conditions. Here is where the 
moter contest comes to his aid. 

The two most important tasks of the year on the 
average farm are plowing and threshing, which also 
represent respectively the pulling and the belt-driving 
involved ‘n all other operations. In the motor contest 
the tractors are first tested on a friction brake which 
represents the separator or other stationary machine 
For two hours a steady load is maintained and every 
favorable condition given which will enable the com- 
petitors to demonstrate economy in fuel and water con- 
sumption, steadiness of running, absence of distress re- 
quiring unusual attention, and all the qualities which 
go to make up a practicable stationary power plant. 
Then for a half hour, the conditions change, and every 
effort is made by the competitor to carry as high a 
sustained load as can be carried without squandering 
fuel or damaging the engine. At the conclusion of each 
test, the crowd flocks around the official observers to 
note the consumption of fuel and computing of horse 
power hours developed from the observations made 
during the run. With each announcement of results as 
the days of the contest go by, interest and speculation 
increase. The successful competitors enjoy their honors, 
and the defeated ones buckle on their armor for the 
completion of the test on the plowing field. For ten 
days interest centers around the two brakes in a corner 
of the exhibition grounds. Horse races, side shows, 
aeroplanes, the great exhibits of live stock, and the 
fat of the land from the “Bread Basket of the World” 
call but faintly so long as there are engines puffing and 
chugging away on their monotonous brake tests. 

For ten days this continues; then the roads to the 
north and west are filled with a strange procession 
of huge steam monsters filling the high-crowned road 
from side to side, gasoline and oil tractors taking short 
cuts across the prairie, and scurrying automobiles pass- 
ing back and forth as tenders to the slow moving par- 
ticipants in the race. The engines are filled, keenly 
sharpened plows are attached, and from three to five 
hours of work ripping up the virgin sod begins for each 
tractor. Careful observers watch the fuel consumption, 
the condition in which the engine is found at all times, 
the distance traveled between times of taking fuel and 
water, the capacity in acres per hour, the actual draft 
of the plows, and the horse-power developed. Everyone 
is too busy to note what the other fellow has done. 

In contrast to the definite knowledge possessed by 
everyone at the conclusion of the brake test, only the 
meager details unofficially reported by. the competitors 
themselves are known. The judges have been working 
over an area a mile long and a half-mile wide, and 
meet only occasionally at the tent. At the close of the 
test they repair immediately into closed session at one 
of the hotels. 
the engines with a critical eye—a day's job, for there 
are usually twenty-five to thirty in the test. They 
consider the materials and construction, the ease of 


They emerge only long enough to score 


manipulating, steering, lubrication, ete., the accessibility 
of parts for repair or adjustment and the protection 
of all parts from dust and wear. 

For two to three days the deliberations continue. 


The majority of competitors leave town in the interval, 
but the faithful—those whose hearts have been in the 
thick of the fight throughout the contest and the weeks 
of preparation beforehand—await with anxious bearts 
to hear of the results and wire them to the respective 
factories. When the results are knewn, waiting presses 
groan with the rush of editorials and advertising which 
had been all but prepared, lacking only the final lines 
announcing the positions of the winners. Then begins 
far and wide over this country and over the world at 
large, a period of argument and criticism—of celebra 
tion and disappointment—as the results are studied, 
debated, picked to pieces and put together again in a 
thousand ways to bring out the good, the bad and the 
indifferent in all the machines. The victors gloat over 
their less fortunate rivals and the losers point with 
pride to the many points in which they scored over 
the medal winners, for, after all, the results are close, 
the victory is seldom decisive, and the possibility of 
error so great that in every class diplomas might wel! 
be awarded to all who finish the tests. 

The motor contest has given Winnipeg a distinction 
which has linked its rame forever with those others 
which mean much in farm machinery history It has 
focused the eyes of the world upon Northwest Canada 
as the home of brilliant opportgnities for large-scale 
farming. 
product at the factory, and, by testing, greatly to tm 
prove what is being offered to the farmers. It has 
given the public reliable information as to the perform 


It has taught manufacturers how to test their 


ance of tractors and, originating as it did at a tins 
when the gas tractor was practically an unknown thing 
it, probably more than anything else, has given manu 
facturers and the public at large the sustained confi 
dence in the gas engine which has made possible the 
enormous growth of the last five years. 

The findings of the motor contest are seldom con 
clusive. The apparatus has been such as to give com 
parisons rather than absolutely scientific resuits. But, 
planned first merely as an attraction for a provincial 
fair, it has grown into a world-famous event, and only 
now has the city of Winnipeg begun to recognize its 
significance and to provide the funds and facilitie 
necessary for carrying it on with proper regard for its 
importance. This year, for the first time, the contest 
promises to be staged adequately, and the results which 
will be available the last week in July, are being await- 
ed with the liveliest interest. 


The Cause of Welsh’s Death 
HE special board of officers designated by the See 
retary of War to inquire into the cause of the 
aeroplane accident in which Lieutenant Hazelhurst and 
Mr. Welsh, demonstrator for the Wright 
lost their lives, have submitted a preliminary report. 


brothers, 


In order to make the test, to ascend to the height of 
2,000 feet in ten minutes, Welsh, who was in charge 
of the machine with Lieutenant Hazelhurst as pas 
senger, after rising to about 150 feet, had dived at an 
angle of about 45 degrees, to gain momentum for a 
sharp rise. The reversal occurred probably too sud 


denly. The combined weight of the two men was 255 
pounds, and five bags of lead were carried to bring the 
load up to 450 pounds, as required by the terms of 
the contract. The quick reversing of the direction of 
the plane’s flight and the high speed of the motor, and 
the strain of the load, probably broke every brace and 
stay in the machine. Welsh was found under the 
wreck. The board placed the blame on Welsh and 
found that the accident occurred from no fault of the 
aviation detail. In order to make a thorough inquiry 
into the matter, and to avoid criticism, a special board 
to investigate the accident was appointed wheily from 
the Signal Secretary Stimson, designating 
Major Walton H. Gordon of the Inspector General's 


department, to make a separate investigation. 


Corps, 


A Collision in Mid-air 

N JUNE 19th, Capt. Dubois and Lieut. Albert 

Peignan, aviator officers of the French army, col 
lided in the air while circling around the military 
aviation field of Douai, and came to a violent end. 
This is the second collision of flying machines on rec 
ord. The first accident occurred at the Johannistha! 
Aviation Grounds, outside of Berlin, on March th 
last. The machines in that instance were flying around 
the pylons and dealt each other a glancing blow. Both 
fell, the pilots, 
terrible Douai accident, the machines crashed together 
head-on, interlocked, and fell to the ground one tan 
gled mass of wreckage. The accident seems to have 
been caused by a heavy fog which prevented the avia- 
tors from seeing their way. 


however, escaping unhurt. in the 
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The ‘‘Electric Niagara’’ Delusion in France 


A New Supposed Method of Preventing Hail 


we wrought by hailstorms through- method of disposing of what was regarded as a trouble- ally the cotton crop. Among the most important in- 





hundred million dollar This estimate is 


that exist for a few 


rn ide of these figures 


ro is given a trial, however irrational 


na be ver roughl esvimated at 


ry proposed means « 


some waste material at one time called for legislative 


action, for the cottonseed rotted when dumped on dry 
land, and polluted water when cast into streams. What 
was once a garbage is now converted into a wholesome 
food product, a valuable feed stuff, and other useful 
products. The annual crush of cottonseed in this coun- 


gredients of fertilizers are ammoniates, of which cotton- 
seed meai is one of the best, and it is largely on this 
account that the oil mills have taken up the manufacture 
of ferulizers. The output of fertilizers of this character 
is now 214,000,000 tons, valued at $4,275,000. 

Formerly there was much prejudice against the use of 








‘ ’ ind however yt! the ex- cottonseed oil for edible purposes. The 

, public, however, is gradually realizing that 

Bombarding the clouds with cannon when cottonseed oil is carefully manufac- 

rocket und bombs has cost the agricul tured from seed in the proper eondition, it 

turists of Europe millions of dollars, and is equal to any other vegetable oil and pre- 

probal t millions more before the ferable to many of the animal fats now 

ibsolute in f this method of fight- consumed. 

hailstor 3; universally admitted The many uses to which cottonseed is 

| a relative ense onliv. the paragr le put is astonishing. The cottonseed itself 
delusion of the early decades of the nine- consists of linters, hulls and meats. 

vas inexpensive; but the From the linters are manufactured pad- 

tal-tinped wden poles, upward of a ding, wadding, stuffing materials for pads, 

of whi vere set up in European cushions, comforts, horse collars and up- 

field d vineyards in the bope of ‘“‘draw- holstery; absorbent cotton, mixing with 

ricity from the clouds,”” must shoddy, mixing with wool in hat making, 


n the aevrevate, have cost a sum that 
iid have gone a long way toward main- 
ning a rational s em of hail insurance. 


The iatest of these ill-fated experiments 














mixing with lamb’s wool for fleece-lined 
underwear; felt; low-grade yarns, which 
in turn are employed for the manufacture 


of lamp and candle wicks, twine, rope, 








ful wtivity in France The earpets; cellulose, which finds a use for 
ric Niagara” is so called because, if artificial silk, writing paper, and a basis 
lieve its inventor, it draws down for explosives. 

ible “torrents” of electricity from the The hulls are worked up into feed, fer- 

id it is, in fact, a gigantic lightning- tilizer, paper stock, household utensils and 

rod of pure copper. terminating in a cluster fiber for stuffing horse collars and for serv- 
lded copper points. Under the aus ing as a basis for explosives. 

es of a ernment commission these From the meats the primary derivatives 

ds ars r installed in many parts are cake and meal and oil. The cake and 

Fra id one | been erected on the meal are utilized as fertilizes dye stuffs, 

Kiffe! to the municipality of Paris feed for cattle, poultry, horses and swine; 

It yroposed to set up lines of **Niagaras” as an ingredient of confectionery and bak- 

it intervals of a few miles across the most ers’ flour. The oil obtained from the 

frequent paths of hailstorms, constituting meats consists of summer yellow oil and 

ha uiled, in equally picturesque ter- soap stock. From the summer yellow oil 

minolog ‘ tr dams The whole there is made winter yellow oil; summer 

heme has been described in several recent white oil, from which lard compound and 


magazine articles (La Nature, Paris & jan- is : . R : white cottolene are obtained stearin, 
1912. ¢ Pp 3 1911 View showing the copper bands or Connection of the lighting conduct- hick LEE SOO APNE EOS 
ier Me; , 8, aris, «<0 dec : : ‘ - P . which enters into the manutlacture of Dut- 
ts strips extending down the tower ors with the pipes of the hydrau- 4 : 

‘ uy G Philadelphia, March ‘ ter oil, cooking oil, salad oil, imitation olive 

5 2 . pillars. lic elevators. ; 
d. 1912 { n Revie f Revie oi) and oleomargarine; and miscellaneous 
New York, April, 1912; ete substances employed for setting olives, 


even attempted to explain 





packing sardines, emulsions for medicinal 


he ps ine that these overgrown light- purposes, cosmetics, illuminating oil for 
ning-rods will locally neutralize, to a large miners’ lamps, lubricating oil, tempering 
tent, the electric potential between the edged tools, mixing with putty, paints, 
{ ind the earth, the formation or automobile tires. 
the fai of ul torms should thereby be Another derivative of the oil is soap 
ted ‘his very improbable assump- stock which is used in making soap, wash- 
mm seems to be taken for granted by the ing powder, glycerine, candles, olein, and 
promoters of the scheme An alternative roofing tar 
line of argument would, of course, be to Formerly hulls were used as fuel in gen- 
regard the process as purely empirical and fy LS SSR erating power for oil mills, and the ashes 
to rely upon the fact that, the mechanism ne thus obtained were found to have a com- 
the bailstorm being but imperfectly mercial value as a fertilizer. The import- 
understood, one is justified in applying a ance of hulls as a product, however, re- 
method that has no 4 pricri basis. This sulted from the discovery that a mixture of 


ort of experimenting ts, in fact, quite justi 
fiable, but 1t must be judged by its fruits; 
! alread in the early stages of the 
French undertaking, the fantastic ‘“Niag- 
arn have been found wanting, if we may 


judge fro the article in Cosmos referred to 








hulls with cottonseed meal makes an excel- 
lent feed. The demand for them in the 
stock-raising and dairying industries is 
now so great that they are no longer used 
for fuel. 

The chief demand for cottonseed in cake 








above It is said that the vogue of the and meal is for stock feeding purposes, and 

paragréle’’ declined very suddenly about as an ingredient in the manufacture of fer- 
th uw 1827, after a large number of tilizers. For both these purposes this 
these contrivances had been knocked over Rods on the Eiffel tower tipped with a cluster of gilded copper points. product has been used so extensively that 
by hailstorms! If the Niagaras”’ are now its value is almost equal to that of oil. 


pared, it will probably be because they are 


fixed their moorings 


il argument, however, against all 


tion heretofore in vogue—from 


try is now nearly four million tons. The number of 
mills carrying on this work increased from 7 in 1860 to 
26 in 1870 and 810 in 1910. 


The number of persons engaged in the industry is now 


The flour made from the meal is used in the manufacture 
of bread, cakes and crackers. Although the methods of 
extracting the oil from the seed are practically the same 
as they were thirty years ago, despite many changes and 


on r ancestors hurled darts and javelins about 21,273. The total primary horse-power employed improvements in machinery, the methods of refining 

suds down to the present dav—is the fact in the industry is 185,683, nearly all of it being steam. have improved greatly. With each improvement new 

' i ut work in the hailstorm are so tremendous The capital invested is $91,086,000. The total cost of uses for cottonseed oil have developed, among the most 
us to make the protective measures of mankind com- seed delivered at the mill was $78,111,857 in 1909. The important of which is the manufacture of lard com- 
paratively insignificant and negligible. total value of the crude products manufactured from this pounds. 


Cottonseed and Its Uses. 


seed amounted to $107,528,204 in 1909, an increase of 
more than 150 per cent in ten years. In 1909 crude oil 
represented 51 per cent of the value of all products; cake 


A Woman Killed in an Aeroplane 
A FEW wecks ago we recorded in these columns the 


, den RE 1 time in the history of American indus and meal, 38 per cent; hulls, 7 per cent; and linters, 4 = fact that Miss Julia Clarke had received her avia- 
, ottonseed was a mere carbass per cent tor’s license. She met her death on June 17th at 
s ill quantities of it were used as fertilizer and ¢ Cotton growers and farmers throughout the cotton Springfield, Lll., by falling into a tree, Just as she was 
foed, | n of it was dumped into remote belt are beginning to realize more and more the value of the third woman who received a pilot’s license, so she is 


or tnrow! » running stream Indeed, 


fertilizers in increasing the yield of their crops, and especi- 


the third woman to lose her life in an aeropkine accident. 
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A Radioactive Nova; 


YWO announcements of interest to astronomers 
| have been made during the past month. The first 
in a cable message from Kiel—that is, from the office 
of the Astronomische Nachrichten, which is the dis- 
tributing and collecting center for astronomical news 
in Europe—declares that Prof. Kiistner of Bonn has 
found “dark lines of uranium and radium emanation” 
in the spectrum of Enebo’s Nova in Gemini. 

No further details have reached the writer; but the 
high ability and extensive experience of Prof. Kiistner 
make it certain that he must possess ample and con- 
vincing reasons for this remarkable statement. It is 
too soon for any attempt to interpret this discovery; 
but the suggestion that the tremendous outburst of 
light and heat which accompanies the appearance of 
a “new star” is in some way of radio-active origin, is 
What the details of the 
we may find out, or we may not. It may 


too plain to be passed over. 
process are, 
be just as well that such violent outbursts of the 
tremendous energy stored in the heavier atoms, as 
may in this case be assumed, cannot be evoked in 
our laboratories. The results might be disastrous to 
many more than the experimenter. 

Percival 
Lowell, is that his assistant, Dr. Slipher, has for the 
first time obtained evidence concerning the rotation 
planet 


The second announcement, made by Dr. 


period of the 






The Heavens in July 


the Rotation of Uranus; the 
By Henry Norris Russell, Ph.D. 


guess that the inclination of its axis to the orbit plane 
is very high, for in all other cases, the orbits of the 
closer satellites of the planets lie nearly in the equa- 
torial plane of their primary; and the satellites of 
Uranus move in orbits whose plane is almost at right 
angles to that in which the planet moves about the 
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‘ The path of Uranus. 


sun, but is actually tipped a little more than 90 degrees, 
so that the motion of the satellites, if viewed from a 
great height above the plane of the planet's orbit, 
would seem to be in the reverse direction from that of 
the planet. At certain times we (looking from our 
position close to the center ef the planet’s great orbit) 
see the satellite orbits edgewise; at other times almost 
squarely in plan. When the orbits are seen edgewise, 
the planet’s disk appears distinctly oval—about as much 
so as that of Jupiter; but when we are looking squarely 
down on them, the planet seems circular in outline, 


























Planets and Stars 


ings on its surface which would test the question have 
ever been seen. Under favorable conditions, faint belts 
have been observed on the disk; but these are continu 
ous (as the belts on Saturn usually are) and one part 
of them cannot be told from another, so that they leave 
us no wiser than before. 

The only answer of the problem is given by the spec 
If the planet is in rotation, one side must be 
approaching us, and the other receding. If we 


troscope. 
make 
a photograph of its spectrum, the lines will be slightly 
shifted toward the red on one side, and toward the 
violet on the other, so that they will cross the spectrum 
at a slant, which will obviously be greater, the more 
rapid the rotation. In this way Mr. Slipher, with a 
specially constructed instrument, has found values for 
the rotation periods of Mars, Jupiter, and Saturn which 
agree very closely with the known values—thus testing 
his method—and has shown that the rotation period of 
Venus must be very long. Uranus is so faint that the 
obtaining of good photographs must be exceedingly 
difficult, and the successful issue of Mr. Slipher's work 
is cause for hearty congratulation to himself and to 
Dr. Lowell. 

Turning to our map, which represenis on a iarge 
scale the region of the sky which lies near the southern 
meridian about midnight, we note the bright star Altair 

at the top, the Milk Dipper 
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and 1 degree north of the 
planet’s track. 

To the naked eye Uranus is a mere speck, of the 
sixth magnitude, just visible on a dark sky. In a 
field glass it is fairly conspicuous, but can be distin 
guished from the stars only by its motion (unless one 
knows its position in advance). A small telescope 
brings out the decided greenish color of the planet, 
but a power of at least 100 diameters is necessary to 
show its disk to the novice, for it appears only 3.6 
seconds in diameter 
size of Jupiter. 

Even the most powerful instruments fail to show any 


apparently but one-eleventh the 


markings on the planet's disk sufficiently well defined 


to make it possible to find its rotation period. We may 


This shows that Uranus must be flattened at the 
poles, and that the equatorial plane must be near that 
of the satellites’ orbits. When we look sidewise at 
these, we see the planet from the direction of its equa- 
tor, and the flattening is conspicuous. But when we 
see the orbits in plan, we are looking almost straight 
down on the planet’s pole, and the apparent boundary 
of its disk almost coincides with its equator, which of 
course is circular. 

The polar flattening must of course be due to fairly 
rapid rotation of the planet, and we could safely as 
sume that, since it is much more flattened than the 
earth, its rotation must be more rapid. But no mark- 


THE HEAVENS IN THE REGION OF CAPRICORNUS AND SAGITTARIUS 


Lyra are nearly overhead 
Draco and Ursa Minor are 
high in the north, Ursa Major well up in the north 
west, and Cassiopeia rather lower in the northeast 
while Andromeda and Pegasus have risen, and returned 
to the evening skies. 

The Planets. 

Mercury is evening star all through July, and is well 
observable in the latter part of the month, especially 
about the 25th, when he is apparently farthest from 
the sun, and sets about 8:30 P. M. He is then in Leo 
and outshines even Regulus by almost a magnitude, so 
that there can be no difficulty about finding him. Venu 
is in conjunction with the sun on the 5th 

(Concluded on page 595.) 


passing 
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New Ideas About Lightning 
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} ° . + . 
| A Postscript to the Schoolbooks and Encyclopedias 
7G By C. Fitzhugh Talman 
| ) A 
YL rAR text-bo enerally follow tween the sparks may average one tenth second, so warmly advocated by W 
iD " assi t} sible electrical dis that the total duration of the flash is often half a 
el ! und hree distinctive second or more These successive discharges along “afterglow.” 
‘ heet lightning, and ba the same path give lightning its flickering appearance is due to phosphorescence 
it The electric discharge does not, as a rule, imme 
I c ghtning is a misnome ind like diately bridge over the whole space between cloud and similarly explained by 












































S. Lockyer, among others.* 


Those who accept this view call the phenomenon an 
According to K. E. F. Schmidt’, the glow 
An analogous phenomenon 
seen in Geissler tubes containing air has recently been 
Prof. Strutt as a phosphores 


cent flame, 
due to the 
reaction of ni 
tric oxide 
and ozone 
formed in the 
lischarge. Ac- 
cording to Wal- 
ter the after- 
glow has no 
objective exist 
ence. He claims 
that the hori- 
zontal trails 
seen in the 
moving-camera 


due to the superposition of 
the path of the discharge that run 


the camera Lastly, we 


glows seen about afl the 


lightning photograph are at 
internal reflections in the 


in the technique of the 


common in lightning photo- 
graphs; i. e., the photograph very often shows a band, 
but this is, in most cases, 


simply due to an accidental or intentional movement 


to the direction of the 


same inherent defects of 
in part for the afterglow. 
with a perfectly stationary camera 
the apparent breadth of an average stream of lightning 
would, if real, indicate that the path was over three 
cases he believes that the 
breadth of the path is illusory; the imperfect defini- 
tion of the objective for bright objects having spread 
tenfold. The same effect is 


appearing on the negative not as points, but as broad 
retina is subject to the same de- 
account for the frequently 
reported occurrence of so-called “ribbon” lightning, as 


geen with the naked eye. 
In some cases a flash of 
lightning, as recorded by 
a stationary camera, or 
as seen by the eye, may 
be more or less broad- 
ened owing to a lateral 
shifting by the wind, of 
the air channel along 
which the successive dis- 
charges occur; but that 
there should be anything 
like a uniform shifting 
all along the path of a 
flash of average length—- 
i. e., several thousand 
feet—is, in the nature of 
things, extremely unlike- 
ly. The wind effect might 
cause an irregular thick- 
ening or twisting of the 
image impressed on the 
photographic plate, or the 


anything similar to the _ tape- 
commonly shown in pictures 


Lockyer, in the exam- 
photographs of light- 


only one—viz., that made 


i } 
i 
Artists t Natural Lightning 
Fig. 1.—Nasmyth’s drawings of lightning, real and unreal. 
. ! Quarterly Journal of the Royw Meteorological Society 
y I i 
kind z 8s represented by artist Arago earth or cloud and cloud. It builds up its path grad- photographs are 
and nt yraries firmls velieved ingular lally; the electric current feels its way, so to speak those portions of 
gt Its existe vas first denied by James The first feeble discharges extend only part way along parallel with the 
Nast 1, fy 6, and |} yntention that so-called the ultimate path, and end as brush discharges in the must suppose that the diffuse 
gz-za s i sinuo was on aft on air Then comes a sudden and powerful discharge brighter features 
fir d ; tography Na yth's drawings illus along the whole path. This may completely equalize least partly the result 
trating t betwe h ghtning of art and the potential between the two bodies connected by the camera and other 
F r i e are reprod 1 in Fig. 1 flash; or, after a brief pause, a series of discharges photographic process 
I I ! f ng his announcement at this may occur along the same path, as described in the “Ribbon” lightning 
i 3 wh by t fact tha ghtning flashes preceding paragraph. Some of the remarkable photo- 
aI g-24 th igh the drawings of many graphs taken by Walter, at Hamburg, show these rather than a line of light; 
‘ i strators of or Oks It is not three classes of phenomena very clearly; and they 
80 ng ago that they were definitely banished from have been named by this investigator the “prelim of the camera transversely 
tt a inary,” “primary,” and “after” discharges, respective- flash, or sometimes 
Th an 1 i ived many problems concerning ly (“Vorentladungen, infangsentladung.’ “Nach- the camera that 
the forms ghtning, but has also raised a number entladungen.”) The time occupied by the prelim- Walter finds that 
of nex 8 The use of a moving camera, which inary discharges has been found to vary between 0.001 
analyzes the lightning flash by revealing its struc and 0.02 second The after-discharges may continue 
tu at 8 r noments of time, introduced. by for half a second, or more, as stated above feet in diameter. 
Weber nd Hoffert in 1889, and further applied by In a photograph of a lightning flash made with a 
Walter lL and Larsen in 1902 revolutionized our camera moved across the direction of the flash so as 
knowledge of ibject. This method has been fur to reveal its successive phases (see Fig. 2b), the suc- the image as much 
the: ip! 1 by Walter during the past two years cessive sparks are usually easy to distinguish, but are seen in astronomical photographs; the brighter stars 
He now es tw imeras, installed side by side, one of not separated by intervals of complete darkness. The 
which is fixed, w the other is turned slowly on a whole band has a more or less beurred effect, appar- disks. The human 
vertical ax I } rk ['wo photographs are thus ently indicating that the illumination persisted from fect; and we may 
take or fw h shows the relative positions of one spark to the next. Often this glow is stronger at 
i th 1 ng 
wl d 
wh nA 
the fi i ive a 
sens jura ind a 
omy ( two 
7 h ' 
tions 1 
j ] I 0 
met! e I ) 
B ly 1 | i 
rT i i h 
fol! ition in 
rega r 
\ h is du 
to ! I 
' . th of 
an \ 
wl , . Fig. 2a Fig. 2h 
pire Fig. 2.—Lightning photograph with double camera. —(Walter.) 
varding } und 1 was taken witl tationary, and } with a camera moving toward the left, so that the order of the phenomena, in time, proceeds from left to right. 
r ars wn distinctly a and faintly ind isa distant chimney. The most brilliant flash in a is shown in } to have been 
glial i f ) ! ay numbe f suc lischarges along an identical path; while all the other flashes were sensidly instantaneous 
| i 
accompanied by numerous branche The flash as a certain points in the path of the discharge than others. retina, but hardly 
ile ‘7 ts of several sparks (i. ¢ separate dis so that the moving camera gives the appearance of like stream of light 
large following the same path Each spark is horizontal striation to the broadened image of the flash. of so-called ribbon 
generaliy instantaneous, in the ordinary sense of the The true nature of this glow has not yet been set ination of many 
term ( neti 3s lasting less than one five-thousandth tled beyond dispute. The most obvious explanation ning, was able to 
nd, a rding to Schmidt), but the intervals be is that the incandescence of the air persists for a 


1B Walter, “Ueber Dox iufnahmen von Blitzen,’’ Jahrb 
Anstaiten, 27,1008. 5 Beiheft, Hamburg, 1910 


time after the discharge is passed. This explanation _—_—— 


was offered by Touchet some years ago, and has been 


. Hamb, Wiss, 


2 Comptes rendus, 140, 1905, p. 1081. 
* Elektrotechn. Zeitschr., 26, 1905, p. 908, 


by Kayser, at Berlin, July 16th, 1884—in which some- 
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thing approaching the ribbon form was registered by 
even in this 
is so irregular in width as to hardly 
think, is safe to 
that the flash photographed by 
rather near the that the 
shown in his picture had not a great absolute length 

“Beaded” “chapleted” or 


an absolutely motionless camera‘; and 
ease the “ribbon’ 
deserve this name. I moreover, it 
Kayser was 


portion of it 


assume 
camera, so 
known as 


lightning—also 





“pearl” lightning—has several times been drawn but 
Fig. 3.—Drawing of two flashes of ‘‘beaded’’ lightning. 
After Endemann, Meteorologiache Zeitschrift, 1888 
very rarely photographed It is described as consist- 


ing of a series of bright points giving more or less the 
effect of a st! 3.) In several 


I (See Fig 
cases an ordinary linear flash is said to have resolved 


ing of pearis 
itself into this beaded form before fading out of sight 
Lockyer® thinks 
continuous afterglow; 


that in all is simply a dis- 


stated 


cases it 


though, as above, the 


existence of the afterglow has been denied. Photo 
graphs with a moving camera appear to show that 
the afterglow is strongest at the points along a light 
ning flash where the direction of the flash changes 


This is illustrated in Fig. 4. It will be seen that the 
lateral streaks of light, which are, according to Lock 
yer, the trails impressed upon the moving photographix 
afterglow, are most pronounced at the 
bends and loops in the path of the discharge. It is 
evident that if these bright 
enough after the original flash to be perceptible to the 
produce exactly the effect de- 
lightning. Unfortunately, this phe- 
observed, and we are not 


plate by the 


persisted long 


spots 


naked eye, they would 
ecribed as beaded 
nomenon has been 


positively whether the 


rarely 
able to say “beads” sometimes 
appear without a previous continuous flash, in which 


explanation It 


to seek 


case we should have another 
may de that in 
several portions of a continuous flash 


“Stellar” lightning 


some cases what is seen is simply 


visible through 
interstices in the clouds 


(often seen in connection with volcanic erup 


storm too far distant to be audible. It is a mistake, 
that lightning is always 
the effect of a diffuse reflection; the electric discharge 
itself sometimes takes a sheet-like form, and an analo- 
gous phenomenon is the glowing of so-called “incan- 
descent” or self-luminous clouds, the occurrence of 
which is probably much commoner than is generally 
supposed.’ 

“Ball” lightning is stil! a baffling subject, and we 
here enter into the many 
There is, 


however, to suppose sheet 


cannot 
cerning it 
to the propriety of regarding this luminous meteor as 


speculations con- 


indeed, considerable doubt as 


a form of lightning, in the ordinary sense of the term. 


The Cause of Lightning. 


It is doubtful whether any other 
whole history of science has wrought so many changes 
fundamental and irrefragable 
as has that of ions and the phenomena connected 
therewith. In the light of the knowledge acquired 
during the past decade the science of electricity needs 
to be, but has not and to-day phys- 
icists, in dealing with this subject, are using a term- 
inology upon therefore 
often extremely misleading 

Without, however, attempting to set forth the mod- 
ifications that the new concerning the nature 
of electricity have brought about in every branch of 
atmospheric and attempting a 
rigid definition of the terms employed, let us consider 


discovery in the 


deemed 


in conceptions 


been, rewritten; 


based obsolete notions, and 


views 


electricity, without 
hypothesis now most plausibly ad- 
that, at certain times, 
becomes 


for a moment the 
vanced to account for the fact 
the potential gradient of the 
so great that the resistance of the air is broken down, 
and an electrical discharge occurs. This hypothesis is a 
little over two years old, and is due toa brilliant young 
English physicist, George Simpson, attached to the me- 
teorological service of the Government of India.’ 

based upon the fact, well 
attested by laboratory experiments, that the breaking 
up of drops of water involves a separation of positive 
from negative electricity; in other words, a production 
of both positive and negative this process 
the drops become positively charged; i. e., they retain 
than of negative ions, 
the latter being set free in the air. About three times 
negative as positive ions are thus released. 
strong 
small 


atmosphere 


Simpson's hypothesis is 


ions. In 


a greater number of positive 
as many 

Now a 
movement of the air; so strong that 


thunderstorm is accompanied by a 
upward 
drops cannot fall through it, while large drops, which 
would be heavy enough to fall through such a vertical 
current if they could retain their integrity, are broken 
up by the air and then carried aloft, where they tend 
to accumulate, recombine and fall again. This process 
repeated over and again, so that the 
positive charge of the drops is continually increasing, 
and at the same time negative ions are being set free, 
which are carried by the ascending air current to the 
upper part of the cloud, they unite with the 
cloud particles and give them a strong negative charge 


may be over 


where 


Thus a continuous separation of electricity is in prog- 
Ultimately the positively charged drops accumu- 


ress 





charged rain, leaving the cloud strongly charged with 
negative electricity. 

According to this hypothesis the heavy rain of a 
thunderstorm should be positively charged, and that 
such is the case was shown by extensive observations 
made by Simpson in India. However, within the highly 
electrified cloud there must be a rapid combination 
of the negatively charged water drops, which would 


fall as a more gentle rain; and this assumption is 














Fig. 4.—Lockyer’s explanation of ‘‘ beaded ’’ lightning. 
(Photograph by Walter.) 





Fig. 5.—‘*‘Stellar’’ lightning. 


(After Prinz.) 


Fig. 6.—Explanation of ‘‘stellar’’ lightning. 


(After Prinz.) 


also confirmed by observation. Simpson's hypothesis 
may be said to have supplanted that of Wilson and 
Gerdien, according to which the ; 
positive from the negative ions was due to the fact 
that the latter more readily become the nuclei of aque- 
ous condensation. It was supposed that, in an ascend- 
ing air current, the dust was sifted out by condensation 
upon it in the lower strata; as the air, thus freed of 
its dust, continued to rise, it was cooled until it had 
such a degree of supersaturation that 
negative ions, which 
The objections 


+5 


separation of the 


reached con- 
densation could 
would thus be sifted out in their turn. 
raised to this hypothesis are chiefly quantitative 
still an 


occur upon the 


rather 
question 


open 
part for the 


than qualitative, and it is 
whether it may or may not account in 
potential gradients observed in the atmosphere. 


Lightning Recorders. 
Even a hasty survey of recent progress in the study 
of lightning should take note of the ingeni- 
ous use of the methods of wireless teleg 





Prinz 


Suppose the 


tions) is explained by as probably an 
effect of 
ing flash shown in Fig 
observer at either A or B, i. e. 
the flash. It will 
shown in Fig. 5. 
“Black” lightning—a 
lightning photographs 


perspective. branch 
6 to be seen by an 
in the line of 
present the appearance 
common feature of 
generally in connec- 


tion with ordinary bright flashes—is often 
explained as a reversai due to over-exposure 
(See Screntiric AMERICAN, 1910,. p. 463.) 


This explanation hardly seems to account for 








raphy in observing and recording electrical 
discharges in the atmosphere 

A flash of lightning sets up _ electro- 
magnetic waves in the ether. These 
be received, at great distances from 
source, by» a suitable 
through a coherer (using this term in the 
generic sense), which thus becomes con- 
ducting to a galvanic current; the latter 
actuates a relay, which closes a secondary 
circuit, and brings into play the recording 
apparatus, which is usually a pen tracing 
a record on a revolving drum. The forms 


may 
their 


antenna, and sent 








the fact that the small, and presumably 
relatively faint, lateral branches of a bright of lightning recorder that thus make a coa- 
flash are so often of this character. Since tinuous registration on a sheet of paper are 
the discovery by A. W. Clayden, in 1889, called generically ceraunographs (a term ta- 
of what is now known as the “Clayden ef- troduced by Odenbach in 1891) Several 
fect,” it has been generally believed that forms of the ceraunograph have been de 
after relatively faint flashes have been im- vised by Boggio-Lera, Fenyi, Schreiber, 
pressed on the plate, a subsequent general Lancetta, Odenbach, Garcia MollA and 
illumination of the field by light reflected others. Their radius of action is several 
from clouds causes these flashes to print hundred miles By the use of severa! re- 
dark, or der some conditions to be en lays Boggio-Lera and Turpain have pro- 
awe phone ‘ig. 7. -Odenbach’s ceraunograph as installed at St. Ignatius College duced instruments that record not only th 
“Sheet” lightning is the name applied to Observatory, Cleveland, Ohio. occurrence, but also approximately the dis 
diffuse, and usually noiseless discharges. This instrument formerly recorded thunderstorms as far distant as Fort Smith, Ark. Since tance, of an electrical discharge There are 
. 7 wireless telegraph stations have been installed at Cleveland this range is much reduced, but 3 = ; at : 
the inventor is now at work on a device to cut out the wireless, On the table are seen two also thunderstorm recorders that make an 


Common usage extends this term to include 
diffuse ordinary linear dis- 
charges, which are hidden by 
clouds or below the horizon; especially the 
“heat” lightning that plays along the horizon on sum- 
mer evenings, and is merely the reflection of a thunder- 


reflections of 
themselves 





4 Knowledge, n. s. 5, 1908, p. 118 
* Knowledge, n. 8. 4, 1907, pp. 146-147 
6 Phil. Mag., 5th ser., 28, 1889, p. 92 


sounder serving as a decoherer, 
of current passing over the coherer, 


sets of receiving apparatus, one with a 1,000-ohm relay, the other 150 ohms, each with a 
To the left is a galvanometer which indicates the amount 
The recording apparatus is shown on the right, 


late to such an extent, or they reach a place where 
the updraft is so weakened that they fall as positively 


7 Meteorologisohe Zeitschrift, 17, 1900, pp. 448-457; Monthly 
Weather Revtew, 29, 1901, p. 466 


® Proc. Roy. Soc., ser. A, 82, 1909, p. 169, ffg. 


audible record, by ringing a bell or other 


wise. In the ingenious instrument invented 

by Tommasina—known as the 
phone or ceraunophone—the observer uses a telephone 
receiver, whereby he is enabled to listen to a thunder 
storm far beyond the range of the unaided ear, and to 
gain some idea of the movement of the storm by noting 


the variations in the intensity of the sound. 


electro-radic 











SCIENTIFIC 


AMERICAN 


—<—— 


99 


June 29, 1912 











Simple Patent Law ; 


Inventions New 
Patent Office 


and Interesting 
News; 


What Inventors Are Doing 















































The New Navy Gy roscopic C ompass ; York, intimately associated with the pio- The principle which makes the gyro-| while as soon as he rotates in the opposite 
rye fact that the ignetic compass |neer electrical development of this coun-|compass possible may readily be demon- | direction—thus in effect turning your ar- 
line not point north has been gen-|try, that the results were finally achieved. | strated with an ordinary toy gyroscope | tificial earth upside down—the uppermost 
‘ nderstood As a matter of These Compasses are now in use upon|top. The interest is enhanced by fitting a| pole immediately flops over and points to 
fii r er mariners have always|the “Delaware ‘Florida,’ “North Da-| card upon the little ring of the gyro top| the observer's feet instead of his head. 
rT their sorrow that the “fidelity | kota,” “Utah ‘Michigan” and other of |and marking upon it the four cardinal |The law of the gyroscope has acted and 
f ti need the pole” is the compass has followed the 
nothing ore than a poor, weak on eee pole. Every time this reversal 
tender t point somewhere is made and the pole is changed 
‘ tant hifting spot a from the bottom to the top of 
thousand ile from the true the sphere the little gyro-com- 
prevle When the needle can find pass, following the pole, will be 
in x e for pointing some seen to turn on the instant, with 
whe never fails to do an energy which is not only in- 
nd utrustworthiness and teresting but quite surprising. 
y re the cause of con Z While this observation is simple, 
uot ietvy to every navigator the action is so vigorous as to 
il. however, is the EQUATOR make a lasting impression upon 
' luc ita gyroscope when the observer. 
i hipboard as a com The general arrangement of 
sIso points a devious course parts constituting the Sperry 
i requires constant correction ¢yro-compass is shown in Fig. 4, 
invelying some four variables in which for greater clearness in 
cluding, strange to say, the speed illustrating the various functions 
of tl itself—and all this has been simplified by the 
t true north is found omission of electrical circuits 
wit exactitude. This fact and minor details. 
«ol with no little The gyroscope wheel is mount 
, ’ e have always been SOUTH ed to rotate on a_ horizontal 
f it if the gyroscopie Fig. 3.—Part-sectional view of the Sperry gyro- Fig. 4.—A simple demonstration shaft A within the casing B, 
‘ could ever be made prac compass, showing the system of mounting. of the action of a gyro-compass. which is pivoted on the horizon 
ti iid be in possession tal axis C through its center of 
‘ , if iable indicator of the| the largest battleships, as well as on the] points, as shown in Fig. 2. Fasten to the| gravity and is carried by the frame or ver- 
i“ { larger submarines wire frame of your gyroscope at opposite | tical ring D. The ring D is suspended by 
I { t ted States navy new gyro rhe master compass is shown in Fig. 1,| points and at right angles to the axis of} a torsionless strand EF and guided by bear- 
ie ee however. for the first time | with the under case lowered, showing the|the little wheel, short pieces of string.| ings #’ and F" to allow a free oscillation 
f navigation. we have a/| relative position of the gyro wheel, cas-|These toys, of course, are much too crude | of a limited amount about its vertical 
‘ i ich, under all conditions of | ing, ete. Ito be affected by the earth’s rotation, the|axis within the frame or phantom G. 
ervi nt holds exactly true to Since the earth’s magnetism has not the | uxis of which is some four thousand miles |The phantom G has a hollow stem H, to 
the geogrophicew! meridian, requiring no| slightest effect upon the new compass,|away. For this reason the axes of these| which the strand FE is attached at its 
correct factor and no correction | the question arises: What force it is that |tops do not point north and south, parallel | upper end, and the stem forms a journal 
table This compass overcomes all of the|is depended upon to produce its great|to the axis of the earth. }for rotation in azimuth with respect to 
Lifficultic heretofore encountered and | north-seeking power—some 300 times that When, however, the little gyroscope is|the supporting base frame J 
constituts : precision instrument of the|of the standard magnetic compass? The |acted upon from the more immediate axis The frame J is mounted to swing in 
highest accuras thus meeting the exact- force is the rotation of the earth upon |of a smaller rotating body, the principle | the binnacle by the usual Cardan suspen- 
¢ requirements of the Bureau of Navi | its axis, and the wonder is that apparatus |is beautifully illustrated. Such a body is| sion, consisting of the ring K and suit- 
ation of our navy, whose headquarters | could be devised which could be made to |furnished when the observer holds one!able bearings L-1, L-2, L-3. and L-4—the 
wre Naval Observatory at Washing | respond to so subtle an influence, amount-|of these little gyroscopes in his hand and | latter not shown. 
t rhix bureau for many years has|ing to an extremely small fraction of rotates on his heel, as indicated in Fig. The ges J carries a “follow up” 
j ved elaborate investigations along all | single unit of angular motion. 3: the observer thus becomes an artificial | motor , driving a master gear N, form 
possil ines giving promise of overcom The underlying principle upon which |earth, and when rotating to the left his | ing a aoa part of the phantom G, where- 
binge tine rowing difficulties with the mag | the gyroscopic compass depends for its |head becomes the north pole and his feet | by the latter is positively driven in azi 
netic compas It was through the re-| operation is very simple and easily under-|the south pole. The surface of this arti-| muth to respond to any movement of the 
irch | Mr. Elmer A. Sperry, of New |stood. No mathematical treatise is neces- | ficial earth or imaginary sphere is shown} ring D. 
ciiemiainsiiaen jsary to its full comprehension by the curved lines in Fig. 3, of which The power-driven phantom G@ is auto 
The principle may be stated as follows: |the head and feet comprise the respective - 
Any mass when set in motion is found | poles. By stretching his arms out at 
to follow laws differing radically from |about the center of his height, he places 
those that apply to bodies at rest; for in-|the gyroscope at a point on this imagin- | 
stance, a spinning wheel may be moved |ary sphere corresponding to that of the 
in any direction without the slightest re- learth’s equator. By raising his arms the 
| sistance, response or reaction, so long as | gy roscope follows the contour of shis_ im- 
lthe trajectory or line of movement is |aginary sphere into its northern latitudes. 
straight; but let it be other than straight, It should be remembered that when the 
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binnacle 


Master compass 
casing lowered 














Automatic correction 


Fig. 5. 
device, setting 15 knots, 40° north. 


| 


for instance, in a curved or circular path, 
or about any point or axis, either nearby 
or remote, and at once new and unex- 


pected phenomena manifest themselves in 


the form of automatic motion, especially 
if the revolving body is free to move in 
| other directions than its spin. We thus 
lsee that it is angular motion and not 
unilinear motion that causes these re 
sponses, which are known as gyroscopic 
precession. 

To illustrate further this principle: 


Imagine an observer out in space looking 


directly at the south pole of the earth. 
He would at once notice it turning clock 
wise upon an axis which pointed directly 
toward him. Now suppose he could also 
see a number of gyro-compasses, no mat 
ter where they were located upon its sur 
face, he would notice that as soon as 
they were set spinning they would start 
orientating, and when finally settled the 
axis of the spinning wheel of each of 
them would be pointed toward him, and 
the direction of the spin of each would 


be exactly the same as that of the earth, 


namely, clockwise. 





jnorth pole located at his head and the 
and rotating from 
for the 
north pole at 


| south pole at his feet; 
| le ft to 
jpole at 
| his feet. 

Hold the pieces of string taut, 
with the string in 
radius of the imaginary sphere, 
| trated in Fig. 3. If, then, while 
holding the gyroscope in a position corre- 
| sponding to any point on the earth’s sur- 
| face except the the 
tates on his heels in the fashion in which 


correct 
and the 


Is 


right 
his head 


in 
of 
illus- 

thus 


one 


| 
each hand, line « 


as 


poles, observer ro- 


ithe earth rotates, the north of the com- 
jpass card or the axis of the gyroscope 
will remain pointing with entire indiffer- 
ence, whether you rotate from right to 
lleft or from left to right, unless the top 
is spinning. 

Immediately the gyroscope is set in 
|motion, however, the result is different. 


Now, rotates in one direc- 
tion the one pole on the card comes up- 


and Fig. 2) 


as the observer 


permost remains so (see 


observer rotates from right to left (see 
Fig. 2), the similitude with the earth 
rotating eastwardly is correct for the! 


south | 














Fig. 6.— Master compass card, showing the 
exact meridional course and the amount of 
| correction automatically introduced. 


controlled, so as to respond in- 
all 


and, 


matically 
stantly to movements of the sensitive 
element, in fact, to all relative 
movements in azimuth between the ship 


and the gyro. 

















Fig. —In this experiment, turn from 
| right . left, and north on the gyro-top 
will point up. 
































June 29, 1912 


SCIENTIFIC AMERICAN g = 





This characteristic of the phantom en- 
ables it to be used for various important 
functions, namely: to carry the scale or 
eard O and a cam P forming a part of 
the automatic correcting device, to be 
later described. 

Since the phantom, though at all times 
rigidly anchored to the binnacle, stands 
practically in constant relation to the 
sensitive element as regards motion about 
the vertical axis, but is nevertheless en- 
tirely separate therefrom, it serves as an 
anchorage for producing stresses to re- 
strain and correct the movements of the 
sensitive element. This is accomplished 
by means of a _ yielding connection or 
springs Q-Q between the phantom G and 
the gyro case B. 

Government tests of the gyro-compass 


disclose many interesting and distinctive | 
} 
| 





features : 
directive | 


The compass receives its 
power as an effect of the earth’s rotation 
and gravity acting on the spinning wheel. 
The wheel revolves in a vacuum at ap- 
proximately 8500 revolutions per minute. 
developed which 


A directive power is 


for sustaining the rotating parts all 
changes in mechanical and chemical be- 
havior, viscosity and other evils attend- 
ing the use of mercury are avoided; this 
also does away with the observed and 
very serious swirling disturbances, which, 
without warning, drag the card around 
from its true bearing in rough and stormy 
seas. 

Artificial orientation, coupled with the 
unique device which indicates when the 
compass is exactly on the meridian, pro- 
motes accuracy and quick setting. 

The gyro wheel of the Sperry compass 
operates in a vacuum, which effects a 
very material saving in the driving power 





required, and also possesses the further 
advantage of maintaining effective speeds | 
for a considerable period after any cessa- | 
tion of the power supply, due to accident. 


the current was cut off, accidently, for 
periods up to three-quarters of an hour, 
the speed was not diminished sufficiently 
to interfere with the directive power of 


On some of the earlier sea -trials, where} 
| 
| 


the instrument. 


running in air, and especially with air 


amounts to practically 204,000 dyne cen-! ejection, more than ten times the power 


| 


timeters, when in the east-west position 
at the equator. These values have been 
checked up by 
tests of the directive power under service 


actual observations and 


conditions made by representatives of the 
United States Navy and engineers of the 


Sperry Gyroscope Company. 


directive power of any gyro-compass sO 


far recorded is 20,190 dyne centimeters,|a transmitter operated by and forming a 


or less than 1/10 that of the Sperry gyro- 
compass as determined by these findings. 
Tue AUTOMATIC CORRECTION FEATURE.— 


The gyroscopic Compass on moving ships | ent 
as has been sup-| boards with instruments for syuchroniz- 


does not point north 


posed, but constantly requires the intro- 
duction of some three positive or negative 


correction factors, before one can ascer- 


The greatest | comprises : 


| 
With the same wheel | 
will be required. On the other hand, | 
should the power supply fail, the speed | 
would decrease, especially at the start, | 
fully twenty times as rapidly as with | 
vacuum operation. 


The secondary’ transmission system 


| 
A master compass located in | 
the hold of a ship wherever convenient ‘| 


| 


part of the master various | 
forms of repeating compasses, controlled | 


by the ‘transmitter, but located at differ 


COIMpass 5 


points about the ship, and switch 
ing and controlling the distant instru 
ments. 

Upon the synchronizer and distributing 


tain the true location of the meridian. | panel are indicators, one for each repeat 
| . : 
On land a gyro-compass will point to the }ing instrument, so that the officer respon 


absolute north, but when it is mounted|sible for the 
upon a moving body, a ship, for instance, | station 


compass at the central 


can always see at a glanee that 


which has a northerly or southerly course, |each repeater compass which is coupled 


the gyroscope no longer receives simple} with the system is functioning properly. 


easterly motion (from the earth’s rota- 
tion) but a mixed motion, and is accord- 
ingly deflected from the meridian to cor- 


relative axis it 


respond with the new 
space. The amount of this correction de- 
pends upon three variables, namely, the 
course of the ship, the speed upon such 
The latitude also 
introduces a second correction, due to cer- 


course and the latitude 


tain characteristics of the compass. 
Heretofore it has been necessary to 
readings of these 


factors and compute 


make simultaneous 
three independent 
the total correction, or else consult elabo- 
rate printed tables to determine the posi- 
tive or negative correction necessary in 
ascertaining the position of the meridian. 
It has also been necessary in some cases 
to make various adjustments by the addi- 
tion or removal of weights with changes 
of latitude. Mr. Sperry has produced an 
automatic correction apparatus, constitut- 
ing a simple part of the compass struc- 
ture, by means of which all of the above 
components of deflection are compensated 
for and automatically entered, so that all 
readings of the master compass, together 
with the repeating compasses and other 
auxiliary apparatus are always held dead 
upon the meridian. The indication of 
each repeater located at remote parts of 
the ship is always held true and found 
to read exactly upon the sun without any 
of the troublesome correcting factors 
mentioned above. This automatic correc 
tion device shown in Fig 5, mechanically 
solves the above formula and does away 
completely with the necessity of consult- 
ing charts or tables or making computa- 
tions for determining true direction as has 
been heretofore necessary. Tbe amount 
of correction being introduced at any mo- 
ment may be read upon the little scale 
outside the back lubbers line, see Fig. 6, 
which shows a part of the compass card 
from the helmsman’s position. 

The suspension of the sensitive element 
is entirely mechanical and consists of one 
or more strands of fine piano wire of 
very high tensile strength and resiliency. 
By doing away with the mercury floats 





Not only is there an entire absence of 
variation and deviation in this gyro-com- 
pass, but extended experience at sea 
shows that the heaviest gunfire has no 
effect on the instruments and that there 
is no heeling error even in the heaviest 
rolling, this being true for all headings. 


Notes for Inventors 


An Ingenious Weather-cock.—<A friend | 
of ours has a cottage in Maine and has ap- 
plied an ingenious weather-cock which indi- 
cates the direction of the wind. This is at 
the top of his house and he realizes the 
necessity or desirability of some means for 
transferring the indication from _ the 
weather-cock above to the living room 
below. He thinks it can be effected by 
means of an indicator in the living room 
operated electrically in connection with a 
compass so that at a glance the direction 
of the wind can be read in the living room. 
He has not yet been able to work out satis- 
factory electro magnets for controlling the 
compass in the living room by the move- 
ments of the weather-cock. This offers an 
opportunity for inventors as doubtless a 
conveniently installed apparatus of the 
character indicate would prove profitable | 
to the successful inventor. | 


Needed: A Dress Shield Fastener.— | 
Why does not some one invent a simple, 
effective device for fastening dress shields 
in dresses. They should be easily applied 
to the shield so they can be readily re- 
moved for application to another shield 
when desired, should avoid any perfora- 
tion of the shield and should connect with 
the body or sleeve of the dress in such man- 
ner that they will not be seen even when | 
used with the lightest lingerie dresses. 


An English Locomotive Improvement. 
Thomas H. Brigg of Goldstone, England, 
has patented, No. 1,027,810, a railway 
locomotive in which the boiler, tender and 
cab between them are so connected to each | 
other and to a supporting frame as to form | 
an unusually long rigid structure with front 
and rear pivotal trucks, the rear one of | 
which is fitted with driving mechanism. | 


How Can I Regain Nerve Health? 


OW many men and women have put just this question to 
themselves—when they are clutching at every straw trying 


to ward off the dismal consequences of overwork, worry or iliness! 


announces as plainly as speech that nerve energy is sapped. 


Under the stress of present-day life—our nerves feel the strain first—a strain that 
And when this happens 


—when nerves are on the ragged edge—their health becomes seriously impaired 


Arnold Bennett 


me is simply wonderful."’ 


Sir G. Parker, M. P. 


food-tonic, feeding the nerves, increas- 
| ing the energy and giving fresh vigor 
| t the overworked body and mind."’ 


r-- John Burroughs 


Normally your nerves are masters of themselves— 
wonderfully efficient agents of health—renewing lost 
energy by selecting the food they require. But when 
exhaustion creeps on, they are too often reduced to 
actual food need—a need that must be promptly met 
with a food answer. 

The function of SANATOGEN in nerve exhaus- 
tion is definite. It supplies energy that is easily and 
naturally converted into nerve vigor—the nourishment 
hungry nerves require—and must have. ‘The scientific 

combination of glycero-phosphate and purest 

albumen affords the maximum of ideal nerve 
food—food that is easily absorbed by the 
»  stomach—and then transmitted to the nerve 
cells in the form of invigorating and revitaliz- 


The famous novelist, writes 
“The tonic effect of Sanatogen on 


The eminent novelist - statesman, 
writes from London: 


““Sanatogen is to my mind a true 


The distinguished natur- 

) alist and author, writes: 
“Tam sure I have been 

greatly benefitted by Sana- a Hi : 
togen. My sleep is fifty per & ») 
cent. better than it was one 
year ago, and my mind 
and strength are much im- | 
proved."* | 


ae 












' 


» Charles D. Sigsbee ing ener 
Rear Admiral, U. 8. Navy, e > val > . 
Wy writes: Sanatogen is recognized—and endorsed— 
$ After a thorough trial of by fifteen thousand physicians as a genuine re- 


Sanatogen, | am convinced | 
of its merits as a food and | 
tonic, Its beneficial effects | 
are beyond doubt.’’ 










constructive force in nervous exhaustion. The 
lead of this multitude of scientific men—and 
} the many famous men and women whe have 
received lasting benefits from Sanatogen— 
must instill confidence in you—confidence that 
should make it natural for you to follow their 

“» Jlead—the lead of experience. 


This Remarkable Book FREE 


We ask you earnestly to get acquainted with 
Ss t . 3 tigate our claims first if you 
like aud we are only too glad tohave you do se. 
Ask your dealer about it, and in any case write 
us for our book, “Our Nerves of Tomorrow,” 
written in an absolutely informa! style, 
beautifully illustrated and containing facts and 

formation of vital interest to you. This book 
also contains evidence of the value of Sanato- 
gen, which is as remarkable as it is conclusive. 


Sanatogen is sold in three sizes, $1.00, 
$1.90, $3.60. 


? Gat Sanategen from your druggist if not ob 
tainable from him, sent upon receipt of price 


THE BAUER CHEMICAL CO. 


- 28 G. Irving Place New York 


























The Way to Solve the Problem of 
Comfortable Wholesome Living 


The New The Garden Cities of England 


Suburb 


@ A series of 

articles by 
high authori- 
ties on the 
planning and 
buildingofthe 
ideal town. 


Beautifully illustrat- 
ed with photographs 
of model towns and 
homes in England 
and America. 





“This is England’s latest, possibly her 
greatest, contribution to the city problem, 
to the housing of the workingmen, the 
clerks, and the moderately well-to-do 





classes of the great cities.’ 


Model Towns in America 
BY GROSVENOR ATTERBURY 


Architect of the Sage Foundation at Forest Hills, L. I 





An account of “‘the first serious attempt 
in America to formulate the subject of 
city and town planning under our native 
conditions and to meet our distinctive 
problems.’’ 


The New Suburb of the 
Pacific Coast 


BY ELMER GREY 


One of the Best Known Architects of the Coast 








A survey of the many beautiful suburbs 
from California to Oregon 
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BY JOHN FOX, JR. 
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- “ - ~~ . — “ : naking Jams, Jellies, etc Manufacture 24c., se 
Beautiful « tractor for leveling the operation and regulat UNIVERSAL SHEAVE SUSPENSION $1.50 a ~~ for any household coffee pot, 
ing the depth of the plow; and provides a , . ™ war / > mixes the grounds and takes them out leaving coffee 
yy 3 t tor and ldboard plow , 4 4 the: VouNEY W. Mason, Providence, R. 1 Mr. | clear, manufacture 4c., sell for 20c. For further par- 
k “ ” rac and moldboard plo connecter Here Mason‘s inventior elates generally to  sus- | ticulars address Coffee, Box 773, New York 
i r rime forcing the plo roug! he : | 
aoe for normally for ing the plow through t pension means for sheaves and more particu WANTED 
earth, without varying the depth of operation arly it involves such a mechanism which is | cies 
of the plow ‘ , . , - j WANTED by a large firm of patent attorneys, a 
mn irticularly adapted for use in elevator shafts. | competent draftsman, experienced in Patent Office 
a americs . oe STACKER.—O. L. Waaconer, Latham, Kan. | An object is to provide a dev of this class | drawings. Address Post Office Box 773, New York 
ce tr Lak t e George n 1. 7 st 
a : a ees - The present type of stacker has a framework | which may adapt itself to the ‘ditt rent angles — 
mounted upon wheels and carrying a rake head ch the cable lies as the cable is ) | WANTED: Two first-class laboratorians at $5.04 
A short f ‘ where were fought so . —— | "NG! per diem, and one third-class laboratorian at $3.84 
. , . Canahe I in which th able li a th é able is wound d i hird-cl lat 
me attic an and Re stionary time the parts being so mounted and arranged that] on a drum during the lifting of the car per diem. Naval Proving Ground, Indian Head, Md. 
. 1 eee oon — the rear wheels may be moved forward rapidly A competitive examination will be held sre gg oe 
smap and 40 ex photograph reproduc “pee I Rallways and Their Accessories. ly at the Navy Yards, Boston, Mass., Brooklyn, N.Y 
g the exceptional attractions of this in relation to the front wheels, thus causing a and Washington, D.C., July 15, 1912, for the pur- 
“ ‘ : and lak untry for summer part of the framework to bow or rise upwardly FLOAT RAIL LOCK.—G. W. CLemMMons, 82 | pose of filling the above positions. _ For further in- 
althful rest @| carrying with it the rake head so as to elevate | Bloomfield St., Hoboken, N. J. This impreve at which the appuc Ray ny _ 
M all reached by the D. & H. Co.'s rai the rake head to any desired height within rea-| ment relates to means for locking a car float 
. | 
. <= sonable limits and thus facilitate the discharge | to a floating bri An object is to provide 
if t want know about vac 7 “- places * ae of the hay at any desired level a lock which will maintain the tracks on the IN Q UIRY CoOL UMN 
worth ' t ar fo ne Gate of t ‘ . 
: ‘ = oe las - a a a float and the tracks on the bridge in align-| oa 
‘ tr postag enera mterest, . : 5 : « 
a . ment, but will, at the same time, permit a , inquiry No. 9255.- Wanted. te buy a patent rol- 
* DRINKING CUP HOLDER Cc A. BRYANT } \ : er, a Da earing axle. which could be purchased ona 
40h slight play between the float and the bridg Vy ; 2» 4 - 
DELAWARE & HUDSON Passaic, N. J This improvement provides a pia; . | royalty basis; it must be cheap and fully proved. 
re ‘ I : . I ‘ LINER FOR USE IN FIXING SCREW Inquiry No. 9256. Wanted addresses of parties 
A. A. HEARD, G. PLA ALBANY, N. ¥ holder more especially designed for holding a SPIKES IN RAILWAY SLEEPERS ; | baving Pitchblende deposits, if able to ship ore. 
large number of superimposed fiat drinking 7 a - " ae wi . | In ry No. 257. Wanted addresses of firms 
| LAKHOVSKY, 5 Avenue du Bois de Boulogne, | selling second-hand water turbines. 


cups of paraffin paper or like material, and for | 
, J pape : : . : laris, Frances This device insures the perfect Inquiry No. %258.—Wanted addresses of parties 
permitting convenient removal one by one of | having gem materials to offer in auy part of the world. 


fixing of the spike, since i ' pw. after the 
COLT’S REVOLVERS ONLY $7.50 the cups as required for use by persons at pub —< thew ~g ince tm Ge mae, aft : a ‘© | Inquiry Ne, 9259.—Wanted to buy a machine for 
spike has been screwed, is pressed forcibly | removing the coating of a filbert. 


Regular Price $15.50 ihe ae fountains -_ other water supplies throughout its height against the body of the | Inquiry No. 9260,—Want addresses of parties able 
_PERPETI AL ¢ ALENDAR.- J. J Oo BRIEN. | latter and that by its downwardly flared shape, to sitp corundum. garnet flint, emery or any material 
174 Fifth Ave., Manhattan, N. Y This calen ind by its increasing projections it cannot be Inquiry Ne. 9:261.—Wanted, a manufacturer to 
dar is arranged to disclose the name of th« lisplaced in the sleeper make card games. 
month, week days and days of the month, to | —————— . _ _|. Inquiry No. 9262.—Wanted, to buy a glass which 
permit convenient setting at the end of each NoTE Copies of any of these patents will pO eee ‘and tne address of the 

















month for correctly displaying the days for the | be furnished by the ScrenrrFic AMERICAN for 


next month, and to indicate the past days of] ten cents each. Please state the name of the The Inst Pocket Life Preserver 


the month and the present day of the week or| patentee, title of the invention, and date of 
, SELF INFLATING 


“That a 45-col revolver te the proper size FOR 
a wan STOPPER * The U.S Government expert 
met " a, but n went back 





to the 4 kewg ye reason being that when eo ile wna 
ris axed, it fe at shor see and the month ‘ ” | / 
on omer “> 7 ie =F : Carried in the pocket. It 





inflates 3 feet long in one 
second when wet ill 
support user in water for 


NON-REFILLABLE BOTTLE A. DryFroos 


’ W e# wish to call attenti the fact that we are 
42 W. Broadway. Manhattan. N. ¥ The pu ish to call attention to 


an wou SE MOE ‘Rif you are te FIGHT A 
BURGLAR act istophim before he can cross 








— ae ane he See ig ‘ , allab! in a position to render competent services in every any length of time. 
can strike ades : w, aye, often before yome n iis case is to rovide a non-refillable . ~ “ 
fuger cau press at or, a 45 does it—that be , aT : a rae branch of patent or trade-mark work. Our staff is . don't — on the 
what wod 6 . r—some other calibre bottle, arranged to permit ready pouring of the a ar Suigatend - ; water without it 
ontaty , edende 60 the bottle. inte: oa] = dies composed of mechanical, electrical and chemica Send for circular. Agents wanted. 

. ‘ vo ‘ Ss ¢ ‘ ” ‘ rf rias yr oO er . 

We flare Several Hundred Gin. barrel tue futeh : . glass or other «e- | experts, thoroughly trained to prepare and prose- THE INST LIGHTER CO., 53 East Main St., Columbus, Ohio 
Colt 45a). d action king revolvers, ceiving receptacle, and to prevent refilling of , . P ~ ef 
recently purchased from the U. 8 Army Auction cute all patent applications, irrespective of the 





the bottle, after the same is once emptied, with complex nature of the subject matter involved, | 


s ious goods b orized persons 4 . on ' 
purious goods by unauthorized persons. or of the specialized, technical, or scientific | D U R Y EA 
Hardware and Tools, knowledge required therefor 
SCALE SCOOP.—F. H. Martix, 417 Precita| We are prepared to render opinions as “4 MOTOR BUGGIES 
| 


validity or infringement of patents, or with - 
RELIABLE LIGHT SIMPLE STRONG 





eerviceabt Price only $7.50 each 
single action 








Ave., San Francisco, Cal The object of this . - | 
regard to conflicts arising in trade-mark and 

















os 
the invention is to provide a scale scoop having 
: unfair o titi TS. 
- means thereon adapted to contain a quantity of am _ competition mast ~ I rorid. | HEY are always ready. They will go two or three 
material, other means being provided whereby We also have associates throughout t a aes a times as fast as the horses, and are always ready. You 
, , = assist i , secuti . trade- can easilyearn t 33 ) : : 
J when the scoop is held in vertical position, th: ee hi the i : pate ~ ge . ae ee a ee = 
; : mark applications filed in countries foreign pramenaaag seus : gir 6 sores 
; ; mass of material contained therein may be . PI 7 . os : = 6¢ S never have any trouble The engine has only one-fifth as 
~~ roy oi ° indicated to the United States many moving parts as in most automobiles; clutches, gears 
Thous . 4 ee Muwywn & Co., and chains are eliminated; a perfect system of air cooling 
th FAUCET Il. Forsman, 618% W. 6th St.. Patent Attorneys replaces pumps, pipes and radiators; and there is nothing clse 
' ante at ha .° ae sos — = Los Angeles, Cal. The faucet is so constructed 361 Broadway to make trouble. Solid rubber tires and good, strong wheels 
Colt center fire cartrid have « few of thed-cal. Colt [that the fluid may be drawn f he tank - eT hekon thao an Ge a on ae 
Military eutematic ptst 10d second-hand condition at ay * 4 rawn from the an New York, N. Y¥ are handsome in appearance, run smoothly, and are very 
Bargain Prices of 14.50. ar price $22.00 bd without supplying additional! fluid to the tank Branch Office comfortable. Write for catalogue. 
atalogue of Guns and Government Goods, includin . Cc . - r be s . . : 1 i 
to Ghoul Amal drun fren, Tnamtrtce eclinon or when occasion requires fluid may be supplied | 625 F Street, N. W.. | C. S$. Duryea Motor Co., Saginaw, Mich. 





KIRTLAND BROS. 6 CO., Cept.$.4., 96 Chambers St., NewYork to the tank, without drawing any fluid there- Washington, D. C. 
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Speed _ ae Use It 


because it can be depended upon to 
lubricate all the time, whereas if the 
supply of ordinary oil and grease fails, 
there is serious trouble immediately. 
The lubricating effect of 


DIXON’S 
Motor Graphite 


(Pulverized Flake) 


ersists longer than that of other 
lubricants on account of the physical 
structure of the graphite—it covers the 
microscopic roughness of a bearing 
with a tough, durable veneer that is 
almost frictionless. 

Ask your dealer for Dixon’s Graphite Grease 
No. 677—for differentials and transmissions, 
More economical than plain oil or grease. 


WwW rite for free booklet No. 248-G 

* Lubricating the Motor”’ 

Joseph Dixon Crucible Co. 
Established in 1827 o 
Jersey City New Jersey 














Maxim Silencer 


Stops the old-fashioned 
noisy report 


Doubles the pleasure of shooting and is a wonderful aid 
to marksmanship. Made in all calibers with coupling for 
immediate attachment to nfle 





Ask your dealer to show you one, or write us make, 
model and caliber of your rifle, giving dealer's name, and 
we will send complete information. 


Insist upon a silencer equipment when ordering a new rifle. 


Maxim Silent Firearms Company 
13 Colts Armory Hartford, Conn. 











OILDAG 


No other oil lubricant contains Deflocculated Graphite. 


After using it in his Franklin cars, Hudson Maxim, | way across the 


the well known inventor, wrote in appreciation, saying : 
“The Automobile Industry owes you a de! 
of gratitude.”’ Try it 
auto to highest efficiency. 
L-458 tells all about it 


Niagara Falls, N. Y. 


General A Oildag, made by Acheson O: TLE, 





: |for 


PORTLAND CEMENT MAKING i is described | 
in excellent articles contained in Scientific American | 
Supplements 1433, 1465, 1466, 1510, 1511. Price 
10 cents each. 
all newsdealers. 


FOR EXCHANGE or SALE | “*!tages. however, 


Ammon- | 


A large collection of Jurassic 
ites. Only Jurassic Ammonites wanted 
Some choice specimens from the Kello- 
way diggings are offered 

DR. MODEL, Creglingen, Wuerttemberg, Germany 


GOES LIKE SIXTY $ 60 


SELLS LIKE SIXTY 
GILSON 


SELLS FOR SIXTY 
GASOLINE 


ENGINE 
For Pumping, Cream Separators,’ hur 

Wa Machines, cic. *., & rE E 
TRIAL. Ask for 



















A fascinating booklet. Describes 
money-saving short cuts to success- 
ful exposure, development, etc. 


FREE 
A BURROUGHS WELLCOME & Co 
pve} 
35, West 33rd Street, New York City or 
101, Coristine Building, Montreal 


Send a postcard to-day 




















Cleveland 
Grindstones 


are made in a great variety of sizes and styles 


—power, hand and treadle. Made exclusivel 
of genuine Berea and Huron Stones, whic 
combine the sharpening essentials of grit and 
toughness. ‘The power grindstone illustrated 
here is the latest in the Cleveland family. 
Runs by gasoline engine, yet light enough to 
be turned by hand. Extrastrong frame ensures 
steady running, If you 
experience any difficulty 
locating a Cleveland 
Grindstone dealerorneed 
a stone for some partic- 
ular or unusual purpose, 
writeus, Pricesarelow. 
The Cleveland 
Stone Co. 
619 Hickox Bidg., Cleveland, Ohio 









bt 

Let Oildag help your 
Our Free Booklet 
Send your address. 


International Acheson Graphite Co. | County can dispose of their products direct 


jof sixty one-pound 


The Galveston Causeway 
(Concluded from page 581.) 
the end of which is cov- 
everd with glaze as a protection against 
the entrance of vermin. The slanting 
concrete slabs which protect the roadway 
of the 
and were 


ware sewer pipe, 


portion six inches 
thick, 
had 


joints 


causeway are 
cast on the filling after it 
graded and wet The 


between water-proofed 


been down. 


slabs are 
with strips of tarred felt. 

Not estimated in the length of the 
way, the unprotected roadway 
portions comprise the mainland and island 
the structure. These are 
roadways 119 feet wide at the 
with the slopes on each side sodded 


cause- 
so-called 


approaches to 
graded 
top, 
heavily with Bermuda grass. 

The first spadeful of earth 
the 
when 


turned in 
the construction of causeway 
July 21st, 1909, work was begun 
on the $100,000 construction camp at Vir- 
ginia Point, which included housing facili- 
dining hall, various shops, switching 
tracks, 1,500-foot pier for loading 
The first work on 


was on 


ties, 
and a 
and unloading barges. 
the came September 
ISth, when the first coffer-dam was 
sunk at the site of one of the arch bridge 


causeway 
1909, 


proper 





piers. 
Prior to the opening of the causeway, 
to the city, other- 
water-craft, the old 
with one track 
The Santa Fé 
received $100,000 in compensation for the 


the soie means of entry 


wise than by was 
wooden trestle, 


rail. 


Santa Fé 


loss of revenue when the causeway opened, 


|with the privilege of salving the old struc- 


into the city by 
| the 
| opening 


jae 


For sale by Munn & Co., Inc., and | from the 


| 





which brought in about $60,000 more. 
formerly brought 
freight, or ferried across 
on barges from Texas City. The 
of threw open to 
Texas automobilists the thirty-mile beach 


ture, 
All automobiles were 
bay 
the causeway 


speedway of hard-packed sand that rivals 
Ormond Beach. 
Another important 
followed the opening of the county high- 
The city com- 
| mission decided to install the 
ground floor of City Hall a public market 
the truck farmers of Galveston 


economic effect has 
causeway. 
has on 
which 
to the people, charging a nominal rental 
the use of stalls. For the first -time 
the storm of 1900 the 
able to 


farmers are 
direct 


| since 

their 
into the city. 
Estimated above all other 


how drive wagons 
mainland 
material ad- 
feeling in Gal- 


the city, 


is the 
veston and among all who know 
that whatever tropical storms may brew 
the Gulf of Mexico, the 
city amply protected by seawall and grade 
raising, but at all times uninterrupted in- 
gress and egress is certain. Never 
be cut off from instant 
communication with the rest of the world. 


on not only is 


again 
is Galveston to 


‘|A Journey in a Zeppelin Airship 
580.) 


ascends. 


(Concluded from page 

before it 
cluster the 
triends of the within 
the cabin and e¢all out their 
Presently there 


the 


these 


While 
the 
crowd 


ground 


men around cars, 
passengers 
below greet- 
comes the wail of 
a siren. Everybody is asked to stand 
back. The light stairway of aluminium 
is folded and withdrawn into the ship. 


The men around the cars distribute them- 


ings. 


selves more evenly along the hull, each 
seizing a rope as he does so. Another 


blast of the siren. The great portals in 
front quiver and groan. With a mighty 
rumbling they slowly apart, and 
vista of grass and dimly out- 
lined roofs, in the distance. <A_ third 
blast. The airship begins to stir. It is 
for all the world like the beginning of a 
steamship voyage. 
that those in the cabin have to look hard 
at the steel the high 
walls of the (quite suggestive of 
the side of a dock) to know 
whether they are moving or whether they 
still at There pufling 
tugboats, but the men along the hull take 
the ropes over their shoulders, and dig- 
ging their heels into the ground, pull with 
might and main on the mass of twenty 
tons, to move it forward, 


move 
open on a 


The motion is so slow 
girders along side 
shed 
steamer’s 
rest. are 


are no 


The ship moves as if by magic in a 
straight line, always at the same level 
and never approaching the side of the 
shed. As the ship half protrudes into 
the open and the windows of the cabin 
clear the great doors, it is seen that there 
are rails so far apart that, 
do very near the shed’s sides, they are 
not perceived within doors. In the open, 
however, they are very conspicuous; for 
they are raised fully a foot the 
ground. They are of a strange hollow 
shape. On tracks peculiar tiny 
trucks run. they resemble cats 
running along the top of a fence, the 
Germans call them Laufkatzen. Small 
rollers grip the hollow of each rail on 
both cables run from the 
ship’s hull to the frames into which these 
Hence the airship is 
really moving inverted track. 
Buoyed up, it pulls from above at the 
guiding rails. 

The ship leaves the shed just as an 
ocean liner leaves her berth. But at this 
stage a very delicate operation must be 
performed, which finds no counterpart in 
the water. A steamer regulates her own 
flotation. An airship has no such way of 
automatically regulating her lift. On the 
contrary, changes in the temperature of 


above 


these 
Because 


sides; steel 


rollers are set. 


on an 


the gas (the temperature necessarily 
varies with exposure to the sun) varies 
the lift. Before the airship can cast 


loose it is absolutely indispensable that 
the weight of the passengers by adding 
bullast or by taking it away. The color 
and length of the grass at this part of 
the rail bear witness to its frequent wet- 
ting. Hydrant and hose are again 
brought into play, until the ship sinks 
lightly to the ground. Then water is 
carefully drained off until the vessel 
rises with just the proper force. More 
is allowed to flow out from the bow, so 
that the hull is slightly inelined up- 
wardly. 

This is the psychological moment. 
Another great roar of the motors. The 
men along the hull drop the ropes and 
retire. A final blast of the siren and 
the ship is released from the tracks and 
the rails. Very slowly the immense struc- 
ture, bow first, floats up from the ground. 


When the clutches are thrown in, the 
propellers begin to turn, at first hesitat- 
ingly, but soon to become transparent 
disks. The motion of the ship steadies 
itself at once, although it is still very 
slow. Nothing in a big airship is so 
reminiscent of an ocean liner as the slow 
start. The ship at first seems to walk 
away. But it gathers headway rapidly. 
f you have looked away for a moment 
and then back, you will marvel at the 


increase in speed. 

In the cabin the situation is very simi- 
lar to that board a steamer after 
Coney Island has been passed and the 
real invigorating sea breeze begins to 
sweep the decks. Although the air in 
the shed was far from being stuffy or 
tainted with odors that are typical of 
the New York wharf yet the change to 
the absolute clarity and purity of the 
air five hundred meters above the grouna 
is just as startling as the change from 
city air to sea air. 


on 


The cabin itself reminds one very much 
of a steamer. The decorative panels of 
inlaid wood, enveloping stout metal mem- 
bers, hardly give one that impression of 
flimsiness which is inseparable in the 
popular mind from an airship. The large 
windows of an incombustible compound 
of cellulose are drawn up and through 
them the upper air of the atmosphere 
sweeps as a moderate breeze from ahead. 
The comfortable wicker arm chairs 
suggestive enough of steamer chairs 


are 


Far and wide below the ship stretches 
a misty plain, suggesting the ocean. In 
the heart of it is a gleam of real water, 
the river Main, flowing into the Rhine, 
which it nearly equals in imposing width. 
To the north is a blue “coastline,” the 
precipitous Taunus Mountains, the near- 
est peaks of which loom up like capes. 

Over the plain the airship seems mo- 





tionless to the passengers within the 


lying as they | 


the lift of the gas be nicely adjusted to | 














Capillary Attraction 
Keeps the 


Parker 
From Leaking 


HEN you set an ordinary 
fountain pen in your vest 
pocket, point up, Gravity pulls most 
of the ink down into the reservoir. 
But Capillary Attraction holds 
some ink in the feed tube. 

When your body heat—98 degrees 
~—gets to the air in the pen, that 
air expands and belches up through 
that inky feed tube; blows ink out 
around the pen point; musses the 
writing end of the pen, and your 
fingers when you remove the cap. 

Do you see why ordinary fountain 
pens are compelled to leak and 
smear ? 

But the Parker Pen is compelled 
to not leak. 

The Parker, you see, has a curved 
feed tube, the tip of which touches 
the barrel. (Note X-ray photo on 
right.) That touch starts a down- 
ward Capillary Attraction which 
pulls all the ink down out of the 
feed tube the instant you set the 
pen in your pocket, point up. This 
feed tube is the famous Parker 
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CURVE 


K 
AS v| 


Lucky Curve. 

Thus Capillary Attraction, which 
makes other pens leak, keeps the 
Parker from leaking. 

Parker Pens write smooth and 
easy. Spear Head Ink Controller 
regulates a blotless flow. 14k gold 
pens tipped with polished [ridium 
never scratch or hitch. 

Standard style Parker Lucky 
Curve Pens $1.50, to $250.00, accord- 
ing to size and ornamentation. 


FOUNTAI 


Parker Jeck Knife Safety Pen 
can’t leak, even if you carry it up- 
side down. Also small size for 
ladies. * Prices, $2.50 and up. 

New Parker Disappearing Clip 
grips like steel, but steals out of 
the way when you write. 

Get a Parker on trial. 
isfactory in any way 
return within 10 days. 
We authorize dealer 
to refund yourmoney 
promptly. If r 
dealer doesn't keep 
Parker's, send for 

catalogue, and we'll 
deal with you direct. 
Don't put it off till 
to-morrow. 


PARKER PEN COMPANY 
85 Mill Street, Janesville, Wisconsin 
New York Retail Store 
11 Park Row Opposite Post Office 


EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale a Munn & Co., Inc., and all newsdealers. 


If unsat- 











More brilliant than electricity 

or acetylene and cheaper than 
kerosene. Costs two cents pr 
week. Casts no shadow. Me 
perfect light for st ” 
ries, churches, public 
the home. Makes and burns its 
own gas. Simple durabie and 
handsome. 
ilized country in the world. 
dirt. No grease. No odor. Over 
two hundred different styics, 

agente wanted everywhere. 
rite for catalog and prices. 


THE BEST LICHT CO. , 
87 E. 5th St., Canton, 0. 








> WE SHIP-APPROVAL 


thout a cent deposit, prepa oo a 
andallow 10 DAYS FREE TRI 
tT ONLY COSTS one cent to icarn ou 


FACTORY PRICE: 


> om 
our ona Pmg de rt + sition O@ 
sample bicycle going to your tuwn. 


RIDER AGENTS Ties ie big 


pee | and seliing our bicycles. 
—- than an ee factory. 
“rr 9 caster-Bvake res 
~ pS all a half eed prvets, 





os t buy 
Ap yo 
¥ price 


lamps, 
our special offer 
EAD oveus ot co., wy D-i 75 Gnenae 





The “ 
worthy of its neu. 
bines the 


Dan Heard” tent & 


“Dan Beard” Tent 


inside by building a fire close to the front. “teen pitch 
rouf sheds water well, The short roof in fre 
tection to the interior, and makes more floor 
$7.70 size sleeps 2; other sizes from 3 to 5» 
We want you to know more about the “Dan Beard’”’ 
about our other tent specialties; also campers, huuters a) ae 
_ re supplies, We lead in originality quality and low prices 
nd today for our 
Catalog and Ou! ide No. D-4 
It is a treasure house of interesting suggestions for every 
lover of the big out-doors. 
NEW YORK .— oogns oo. 
15 and 17 iow York 
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AGENTS 


Earn 
$20 A DAY 
Best Agent's 
Proposition on Earth 
VOLTITE Ms. ronatoro 
ta eposits in afew min 
1-S0th of the 





a pure G 
t at 

a mor ting plate and re 
Demonstra 
attract " re f thousan No 

© ware, toilet 

$5 to £25 

W rite 


juires 


carn plating ta 


} ii for from 


American Voitite Co., 225 W. 39th St., New York City 


—— —___—— 











MONOPLANES 
and BIPLANES 


Their Design, Construction and Operation 


The Application of Aerodynamic Theory 
with a Complete Description and 
Comparison of the Notable 
Types 


By GROVER CLEVELAND LOENING, B. Sc, A.M, CE. 


‘. new and authorative work, covering the 
whole subject of the Aeroplane, its design, 
and the theory on which it is based, and 
contamung a detailed description and dis- 
cussion of thirty-eight of the more highly 
successful types. It is a thoroughly practi- 
cal work and invaluable to anyone inter- 
ested in aviation. 


12 mo. (6x8 5 im hes) 
Hlustrations. Attractively bound 


Price $2.50 net, postpaid. 


An illustrated descriptive circular will be 


340 Pages. 278 
in cloth. 


sent free on application 


MUNN & CO., Inc., Publishers. 


361 Broadway, New York 
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| cabin. 
the 
| stately 


come closer to 


Now 
mountains it 


that it has 


seems to sway in a 
Each fol 


a more pronounced roar of the 


rhythm oscillation is 
lowed by 
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The entrance of the airship into the 
Rhine valley is dramatic. From about 
j the level of the old castles, those within 


the cabin not only see charms which are 


famous all over the world but look deep 


into lovely However pleas 
the offi 
engine 
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side valleys. 
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the 


ant it may 
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The first sign of this struggle appears to 


the passengers when the second cfiicer 
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A little table is put 
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thoroughly worn out. 
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little daintily bedecked, 
with white linen and silver. The steward 
has his hands full. Although there 
common table, close to 
and the the engine 
rooms, which 115 feet 
from the cabin is so muffled that conver 
sation is difficult. The 
plied with questions. Indeed the corner 
of the cabin soon suggests the Captain's 
Soon the officers rise 


tables appear 
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is no seats are 


gether noise from 


are each some 


not officers are 


table of a steamer. 
and leave. Hardly have they gone when 
the Captain himself appears. 
|ealled away, however, for the speed now 


He is soon 


has become quite variable, and the course 
Near Coblenz all prog 
seems to for a few 
The ship suddenly drops one 
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ress have stopped 
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hundred meters, but the reserve power is 
instantly applied and progress is resumed. 

At Bonn the from the 
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much more easily steered. No longer does 
it follow the many windings of the rive:. 
Straight as an arrow it 
forty-two miles an hour, making up for 
lost time. 
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less telegraph is heard from the little 
laboratory at the end of the cabin. Lot- 
| tles appear on the tables; some incorrigi- 
| bles try to improve the situation with a 
|}game of cards. 

As the destination of the ship is ap- 
| Droached, the wash room is in demand. 
| Duesseldorf now shows in the offing. A 
few minutes more and the ship will be 
circling over the city. This is the crown- 
ing glory of air travel, a truly fascinat- 
ing sight to the tourist who sees it for 
the first time. All the busy streets and 
squares are spread out as on a map, 
thousands of different human activities 
are seen as a whole, simultaneously. No 
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is a fascination in such an arrival 





is entirely new in the annals of travel. 
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indulged in a quickly developed 
taste for aerial detective work is cut 
short by the ships straightening out ber 
| course, and slowly heading for the air- 


Now Comes a last sensation. 
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There is a seared look on every face. 
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seems about to mow 


gushes from the bow. The men dodge it 
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hanging 
than all 


run the 


caught 


pull and march to windward, where a 
double line of rails becomes visible. The 
first rail is passed. The steel cable on 
the starboard side is made fast to the 


nearest truck. The men on the starboard 


side run back and begin to pull the stern 


around; while those on the port side 
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first pointed straight into the breeze, be 


comes parallel to the rails. Quickly other 
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for all the ballast is emptied as 


comes 
a deluge. 
the ship; 
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A Fire Exposition 


N ADISON SQUARE GARDEN, New 
4 York, will be the scene of the first in- 
ternational conference and exhibition em- 
bracing every phase of fire prevention, 
fire protection and fire fighting, next Octo- 
ber from the 2nd to 12th, including Fire 
Prevention Day in New York State, Octo- 
ber 9th. 

Fireproof building construction and all 
accessories, fire alarm systems, automatic 
sprinklers and fire extinguishers, motor 
fire engines, fire escapes and in fact every 
device and manufacture in the fields of fire 
prevention and extinguishment will 
exhibited and demonstrated and in addi- 
tion an important conference will hold ses- 
sions daily providing the first general con- 
sideration of the fire question by architects, 
builders, engineers, insurance men and fire 
chiefs and fire fighters on the same plat- 


be 


form. 
The mayors of the principal cities of the 
United States have already appointed 


their fire chiefs and commissioners as dele- 
gates to attend the conference and exhibi- 
tion. 

Awards will be made for new inventions 








Joining and 
Cutting Metals 


by various processes is treated 
very fully in the Scientific 
American Supplement. 
The following issues will be 
found valuable to every worker 
or worker of metals : 


1384 -Lead-burning—-describes an oxy-hydro- 
gen apparatus and its use for the purpose. 


1754, 1755 and 1756—The Oxy-hydrogen 

rocess of cutting and welding metals is a series 
covering the important applications of this remarkable 
process. 


1646—Oxy-hydric Welding, gives a descrip- 


tion of processes and cost. 


_1775—New Gas Fusion Process, describes the 
Koeln Muesener improvement in oxy-hydric apparatus. 


1680— The Oxy-Acetylene Process, sets forth 
the uses and cost of this system. 


1434—The Garuti Process of Generating 
Oxygen and Hydrogen, describes an economical 
way of making and using these gases for welding. 


1305, 1447, 1480 on “ Aluminothermy ”’ or 
“Thermit”’ processes, describe and illustrate many 
remarkable welds, castings and other operations per- 
formed with the novel and useful senes of metallic 
compounds, by which castings of steel and other metals 
and difficult welds can be easily made without forge, 
cupola or any sort of fireplace. 


Each number of the Supplement costs |0 cents. 


A set of papers containing all the articles 
here mentioned will be mailed for $1.10. 


Send for a copy of the 1910 Supplement Catalogue. 
Free to any address. 


Order from your Newsdealer or from 


MUNN & COMPANY, Inc. 


PUBLISHERS 
361 BROADWAY 
NEW YORK CITY 














Soldering and 
Brazing 


for nearly all metals, including 
such difficult ones as cast iron and 
aluminium, have been the subjects 
of hundreds of paragraphs in the 
Scientific American Supplement 


We quote a few of the more 
important articles, as follows: 


1673 — Full Instructions for Mending or 
Welding Cast Iron, gives both brazing solders and 


fluxes necessary. 


1713—Brazing Cast Iron and Other Metals, 
ves instructions for the whole operation, and 
ormulas. 


1040— Aluminium Solders, gives several for- 
mulas in use when aluminium was almost a new thing 


in the arts. 


1644—-Soldering and Soldering Processes, 
gives broad general information, and contains in partic- 
ular a method for pulverizing solders and alloys of great 


use. 


1667—-Some Soldering Appliances, describes 
the blow-pipe and the furnace in dar various forms. 


1481—Soldering of Metals and Preparation 
pak) ae gives many formulas for soft and hard solders 
and fluxes. 


1610, 1622, 1628 contain a series of three articles 
on , covering the entire range of solders for all 
metals. No. 1628 contains formulas and instructions 
for soldering aluminium. 


Each number of the Supplement 
costs 10 cents. A set of papers 
containing all the articles here 


mentioned will be mailed for 90c 


Send for a copy of the 1910 Supple- 
ment Catalogue, free to any address 


Order from your news- 
dealer or the publishers 


MUNN & CO, Inc. 
361 Broadway, New York City 
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« World 
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Water Supply without 
Expense 


for pumping on your country es- 
tate is given most satisfactorily 
by automatic Rife Rams 

Raise water 30 ft. for each foot 
of fall—no trouble or pumping 
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RIFE ENGINE COMPANY 
2583 Trinity Building, New York 
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““| passes by 
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PERFECTED §f 





of value and merit, a campaign of fire pre- 
| vention education will be waged in the 
interests of the general public and the 
practical work of fire fighting will be shown 
with life-saving exhibitions by firemen with 
sealing ladders, 
lar equipment. 


nets, 


The Heavens in July 
585.) 
is invisible this 


(Coneluded from page 

behind him, and month. 
Mars is evening 
about 9 P.M. 
and 
magnitude. 


Leo, setting 


of the 
of the second 


star in 
in the middle month, 
appearing like a star 
During the latter part of the 
within about 7 
but the two planets are not near 
said to be in conjunction. 


}month he is degrees of 
| Mercury, 
enough to be 
opposition, 
and 


Jupiter is in 
eoming to the meridian about 9 I. M., 
is the finest object in the evening sky. 

Saturn is Taurus, ris- 


Scorpio, past 


morning star in 





ing about 1:30 A. M. in the middle of the 
month. 

Uranus is in opposition on the 24th. 
We have already told how to find him. 

Neptune is in conjunction with the sun 
on the 16th, and is invisible. 

The moon is in her last quarter on 
July 7th at 11 A. M.; new at 7 A. M. on 
the 14th; in her first quarter at 11 P. M. 
on the 20th, and full at 10 P. M. on the 
}2Sth. She is farthest away on the Ist and 
28th, and nearest us on the 14th, which, 


|} being also ¢he very day of new moon, will 
}be marked by unusually high spring tides. 
| In her circuit around the heavens she 
Uranus on the Ist, Saturn on 
Venus and Neptune on the 14th, 
Mars on the 16th, Jupiter 
Uranus the 
near 


}the 10th, 
!Mereury and 
24th, 


without 


jon the and again on 
28th, 


any of them. 


An International Exhibition of the 
Building Trades at Leipsic in 1913 


N 1913 an exhibition is to be held at 


seeming to come very 


Leipsic which will be devoted to the 
social life of man. The architect, the 
technician, the engineer and the trades- 


man will be able to obtain at this exhibi- 
tion a survey of the entire realm of building. 
There will be eight sections. Section I 
| will be devoted to the architecture ot towns 
| and settlements, underground and over- 
;ground construction, interior decoration, 
— and their decoration, architectural | 
painting and sculpture, gardens and parks, 
cemeteries and their ornamentation, monu- 
ments and their care, 
section II will be devoted to the 
| ture of the building trade, trade schools, | 
| office furniture; section III will be devoted 
to building material, their manufacture 
and use; section IV will include the ma-| 
| chinery of building, such as tools and imple- | 
section V_ will teach the visitor | 
real estate transactions | 
information on insur- 





ments; 
something about 
and will give him 


ance, bookkeeping and the like; section 
VI will be devoted to hygiene in. the home, 


factory and street as well as to the protec- 
tion and welfare of the workingman; 
|tion VII will be devoted to gymnastics, 
|games, ete.; section VIII will show 
| building material is tested. 


sec- | 


conservation, ete.; | 
litera- | 


the life line and simi- | 











“There's a Fire in the Rtanitent 


“Well—dont got excited —you know we've 
got Grinnell Sprinklers everywhere: 


RINNELL 
PADTOMATICSPRINKLERS 


operate at 155°Fahr <A tiny firewill start them and drown 
itself before it can spread. Thy quickly pay for then 
selves by reduced insurance rates. In this way they furnish 
the best possible protection for the least ultimate cost 





Maxufactured and the complete system installed by the 


Genera Fire Exrivcurszer Co. 
Executive Orrices — Provwence, R.L 
Address—270 West Exchange St. 


Plants —Warehouses and Offices in the Principal - 
Cities “ef the Unuen Susan ond Canna 


ond fo or ite och ~"axrrcounic FIRE prorecrnet” 





od 











how 
| 


Moving pictures will be used to show the | 


cles for the home, the development of 
traffic and the state of architecture and the 
method of building in foreign countries. 

The city of Leipsie will have a display 
of the evolution of municipal building in a 
separate pavilion. 

The grounds will be larger even than 
those of the Dresden Hygiene Exposition 
of 1911. 


Railway Building in German East 
Africa 


N February 26th of this year the cen-| 

tral railway of German East Africa | 
was completed as far as Tabora, which is | 
about as far from the other end of the line, 
at Daressalam, as is Paris from Berlin. 
This important railway will be continued 
all the way across the colony to Kigoma, 





jon Lake Tanganyika, and in the near 
| future’ will doubtless be linked up with 
| cross-continental railways now building 


|from the Atlantic, and with the steamers 
on the Kongo River. 





processes employed in manufacturing arti- | 





q@ OUR NEW CATALOGUE OF 
SCIENTIFIC and TECHNICAL BOOKS 





E have just issued a new catalogue of scientific and technical books, which 
contains the titles and descriptions of 3500 of the latest and best books 
published, covering the various branches of the arts, sciences and industries. 


@ Our "Book Department" can supply these books, or any other scientific o1 
technical books published, and forward them by mail or express prepaid to any 
address in the world on receipt of the regular advertised price. 


@ Send us your name and address and a copy of this catalogue will be mailed to 
you free of charge. 





Munn & Co., Inc., Publishers, Scientific American Office, 361 Broadway, N.Y. 
—_ 








The Scientific American Handbook of Travel 


With Hints for the Ocean Voyage for European Tours and a Practical Gaide to London and Paris 
By ALBERT A. HOPKINS, Editor of the Scientific American Reference Book 





A TIMELY BOOK ALL ABOUT SHIPS 





T last the ideal guide, the result of twenty years of study and travel, is com- 
A pleted. It is endorsed by every steamship and railroad company in Europe. 
To those who are not planning a trip it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this book will answer. It 
is mailed free and will give some kind of an idea of the contents of this unique 
book, which should be in the hands of all readers of the Scientific American as it 


tells you exactly what you have wanted to know about a trip abroad. 


500 pages, 500 illustrations, flexible cover, $2.00; full leather, $2.50 postpaid. 
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the city — ten minutes ride to theatre and shopping district, yet amidst beautiful 
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